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A B S T R A C T

Background

Low back pain has been the leading cause of disability globally for at least the past three decades and results in enormous direct healthcare
and lost productivity costs.

Objectives

The primary objective of this systematic review is to assess the impact of exercise treatment on pain and functional limitations in adults
with chronic non-specific low back pain compared to no treatment, usual care, placebo and other conservative treatments.

Search methods

We searched CENTRAL (which includes the Cochrane Back and Neck trials register), MEDLINE, Embase, CINAHL, PsycINFO, PEDro,
SPORTDiscus, and trials registries (ClinicalTrials.gov and World Health Organization International Clinical Trials Registry Platform), and
conducted citation searching of relevant systematic reviews to identify additional studies. The review includes data for trials identified in
searches up to 27 April 2018. All eligible trials have been identified through searches to 7 December 2020, but have not yet been extracted;
these trials will be integrated in the next update.

Selection criteria

We included randomised controlled trials that assessed exercise treatment compared to no treatment, usual care, placebo or other
conservative treatment on the outcomes of pain or functional limitations for a population of adult participants with chronic non-specific
low back pain of more than 12 weeks’ duration.

Data collection and analysis

Two authors screened and assessed studies independently, with consensus. We extracted outcome data using electronic databases; pain
and functional limitations outcomes were re-scaled to 0 to 100 points for meta-analyses where 0 is no pain or functional limitations. We
assessed risk of bias using the Cochrane risk of bias (RoB) tool and used GRADE to evaluate the overall certainty of the evidence. When
required, we contacted study authors to obtain missing data. To interpret meta-analysis results, we considered a 15-point diOerence in
pain and a 10-point diOerence in functional limitations outcomes to be clinically important for the primary comparison of exercise versus
no treatment, usual care or placebo.

Main results

We included 249 trials of exercise treatment, including studies conducted in Europe (122 studies), Asia (38 studies), North America (33
studies), and the Middle East (24 studies). Sixty-one per cent of studies (151 trials) examined the eOectiveness of two or more diOerent
types of exercise treatment, and 57% (142 trials) compared exercise treatment to a non-exercise comparison treatment. Study participants
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had a mean age of 43.7 years and, on average, 59% of study populations were female. Most of the trials were judged to be at risk of bias,
including 79% at risk of performance bias due to diOiculty blinding exercise treatments.

We found moderate-certainty evidence that exercise treatment is more eOective for treatment of chronic low back pain compared to no
treatment, usual care or placebo comparisons for pain outcomes at earliest follow-up (MD -15.2, 95% CI -18.3 to -12.2), a clinically important
diOerence. Certainty of evidence was downgraded mainly due to heterogeneity. For the same comparison, there was moderate-certainty
evidence for functional limitations outcomes (MD -6.8 (95% CI -8.3 to -5.3); this finding did not meet our prespecified threshold for minimal
clinically important diOerence. Certainty of evidence was downgraded mainly due to some evidence of publication bias.

Compared to all other investigated conservative treatments, exercise treatment was found to have improved pain (MD -9.1, 95% CI -12.6 to
-5.6) and functional limitations outcomes (MD -4.1, 95% CI -6.0 to -2.2). These eOects did not meet our prespecified threshold for clinically
important diOerence. Subgroup analysis of pain outcomes suggested that exercise treatment is probably more eOective than education
alone (MD -12.2, 95% CI -19.4 to -5.0) or non-exercise physical therapy (MD -10.4, 95% CI -15.2 to -5.6), but with no diOerences observed
for manual therapy (MD 1.0, 95% CI -3.1 to 5.1).

In studies that reported adverse eOects (86 studies), one or more adverse eOects were reported in 37 of 112 exercise groups (33%) and 12 of
42 comparison groups (29%). Twelve included studies reported measuring adverse eOects in a systematic way, with a median of 0.14 (IQR
0.01 to 0.57) per participant in the exercise groups (mostly minor harms, e.g. muscle soreness), and 0.12 (IQR 0.02 to 0.32) in comparison
groups.

Authors' conclusions

We found moderate-certainty evidence that exercise is probably eOective for treatment of chronic low back pain compared to no treatment,
usual care or placebo for pain. The observed treatment eOect for the exercise compared to no treatment, usual care or placebo comparisons
is small for functional limitations, not meeting our threshold for minimal clinically important diOerence. We also found exercise to
have improved pain (low-certainty evidence) and functional limitations outcomes (moderate-certainty evidence) compared to other
conservative treatments; however, these eOects were small and not clinically important when considering all comparisons together.
Subgroup analysis suggested that exercise treatment is probably more eOective than advice or education alone, or electrotherapy, but
with no diOerences observed for manual therapy treatments.

P L A I N   L A N G U A G E   S U M M A R Y

Exercise for treatment of chronic low back pain

Is exercise an e5ective therapy to treat long-lasting low back pain?

Key messages

- Exercise probably reduces pain compared to no treatment, usual care or placebo in people with long-lasting (chronic) low back pain.

- Exercise may reduce pain and improve disability compared to common treatments such as electrotherapy or education.

- There is a lot of research in this field but we need bigger and better designed studies to allow us to draw firm conclusions.

How might exercise help people with long-lasting low back pain?

Long-lasting (chronic) low back pain is a common cause of disability across the world and is expensive in terms of healthcare costs and
lost working hours. Exercise therapy aims to increase muscle and joint strength, and improve muscle function and range of motion. This
should reduce pain and disability, and speed recovery and return to usual activities. Exercise therapies are designed or prescribed by health
professionals and cover a range of exercise types, durations, and delivery methods. Examples of exercise therapies include general physical
fitness programmes delivered in a group setting, aerobic exercise in the form of walking programmes, and strengthening of specific muscles
or groups of muscles to increase core stability.

What did we want to find out?

We wanted to know whether exercise improves pain and disability for people with chronic low back pain more than no treatment, usual
care, placebo or other common treatments. In our review, chronic low back pain is pain that lasts three months or longer or that goes away
but returns more than twice in one year. It does not have a specific cause such as a tumour or injury. Examples of common treatments are
spinal manipulation, or psychological therapy. ‘Usual care’ is care provided by a family physician.

What did we do?
We searched for studies that assessed the eOects of exercise therapy on pain or disability compared to no treatment, usual care, placebo
or other common treatments. People in the studies had to be adults with chronic low back pain.

We compared and summarised the results of the studies and rated our confidence in the evidence, based on factors such as study methods
and sizes.
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What did we find?

We found 249 studies with a total of 24,486 people. Most studies took place in Europe (122 studies); other common study locations were
Asia, North America, and the Middle East. Study participants’ average age was 43.7 years; 59% were women. Participants’ average pain
intensity at the start of the studies was 51 points on a 100-point scale, where 100 is the most pain. They had back pain for 12 weeks to 3
years (78 studies) or longer than 3 years (72 studies); 99 studies did not report how long their participants had low back pain.

Sixty-one per cent of studies (151 studies) examined the eOectiveness of two or more diOerent types of exercise, and 57% (142 studies)
compared exercise therapy to a non-exercise treatment. The most common types of exercises were core strengthening (127 study groups),
mixed exercises (>2 types) (109 study groups), Pilates (29 study groups), general strengthening exercises (52 study groups), and aerobic
exercise (30 study groups). Exercise sessions were one-on-one with a healthcare provider (163 study groups) or in a group exercise class
(162 study groups). More than half of studies included another treatment alongside exercise (247 study groups), including education or
advice (137 study groups), electrotherapy (46 study groups), or manual therapy (21 study groups).

Most studies measured pain (223 studies) and disability (223 studies). Only 12 studies reported data that we could use on unwanted eOects
of treatments. Studies followed people in the short term (6 to 12 weeks; 184 studies); medium term (13 to 47 weeks; 121 studies) and long-
term (48 weeks or more, 69 studies).

We also identified 172 more recent studies that we will add to the next version of our review.

Main results

People receiving exercise therapy rated their pain on average 15 points better and their disability 7 points better, on a scale of 0 to 100,
three months aRer the start of treatment compared to people who had no treatment, usual care or placebo. Exercise is probably more
eOective for pain (35 studies, 2746 people) and probably slightly more eOective for disability (38 studies, 2942 people) than no treatment,
usual care or placebo at all follow-up periods.

Exercise may be more eOective for pain (64 studies, 6295 people) and is probably more eOective for disability (52 studies, 6004 people)
than common treatments in the short and medium term.

Few studies reported mostly minor unwanted eOects of exercise, most commonly increased low back pain and muscle soreness. However,
the non-exercise groups reported similar types and numbers of unwanted eOects.

What are the limitations of the evidence?

Our confidence in the evidence is limited. The studies used exercise therapy in diOerent ways and so reported diOerent results from each
other. Some studies were very small – the average number of participants was just 98. It is possible that the design of some studies may
have made the benefits of exercise seem larger than they are.

How up to date is this evidence?

The evidence is up to date to 28 April 2018.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Summary of findings: Exercise treatment compared with no treatment, usual care or
placebo for chronic low back pain

Anticipated absolute effects*
 

Outcomes

Without exercise (no treat-
ment, usual care or place-

bob)
 

Difference with exercise
 

Number of par-
ticipants
(studies; study
groups)

Certainty of the
evidence

(GRADE)a

Pain intensity
(0-100; 0 = no
pain): Earliest
follow-up (time
point closest to 3
months)

The mean pain intensity out-
come at follow-up ranged
across the no treatment, usu-
al care or placebo compari-
son groups from 21 to 81.

The mean pain intensity in the exer-
cise treatment groups was 15 points
better than the no treatment, usual
care or placebo comparison groups
at follow-up (12 to 18 points better).

Participants =
2746; studies =
35; study groups
= 47

⊕⊕⊕⊝

moderatec

due to risk of in-
consistency

Functional limi-
tations (0-100; 0
= no functional
limitations): Ear-
liest follow-up
(time point clos-
est to 3 months)

The mean functional limita-
tions outcome at follow-up
ranged across the no treat-
ment, usual care or placebo
comparison groups from 7 to
58.

The mean functional limitations in
the exercise treatment groups was 7
points better than the no treatment,
usual care or placebo comparison
groups at follow-up (5 to 8 points bet-
ter).

Participants =
2942; studies =
38; study groups
= 50

⊕⊕⊕⊝

moderated

due to potential
publication bias

*The anticipated absolute effects without exercise come from the range of outcomes at follow-up in the no treatment, usual care or
comparison groups.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of effect.
Moderate certainty: We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of effect,
but there is a possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of ef-
fect.
Very low certainty: We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the
estimate of effect.

a For all comparisons and outcomes - certainty may be raised to high given that further similar research is very unlikely to change our
confidence in the estimate of eOect.
b Observed eOects were consistent when we performed a post hoc sensitivity analysis restricting to only placebo-controlled trials.
cSeven studies (10 groups; 526 participants) were judged to have high risk of bias (19% of participant data). Exclusion of these studies in

sensitivity analysis did not change conclusions. Serious unexplained inconsistency (substantial heterogeneity I2 = 75%, point estimates
and confidence intervals varied considerably). No concerns about indirectness or imprecision. No evidence of publication bias (Egger's
test, P = 0.30).
d Nine studies (13 groups; 495 participants) were judged to have high risk of bias (17% of participant data). Exclusion of these studies in

sensitivity analysis did not change conclusions. Some unexplained inconsistency (moderate heterogeneity I2 = 38%, point estimates and
confidence intervals varied). No concerns about indirectness or imprecision. Some evidence of publication bias (Egger's test, P = 0.005).
 
 

Summary of findings 2.   Summary of findings: Exercise treatment compared with other conservative treatments for
chronic low back pain

Outcomes Anticipated absolute effects*
 

Number of par-
ticipants

Certainty of the
evidence

(GRADE)a
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Without exercise (other
conservative treatment
comparison)
 

Difference with exercise
 

(studies; study
groups)

⊕⊕⊝⊝

lowb

due to risk of in-
consistency and
publication bias

 

Pain intensity
(0-100 points; 0 = no
pain): Earliest fol-
low-up (time point
closest to 3 months)

The mean pain intensity out-
come at follow-up ranged
across the other conserva-
tive treatment comparison
groups from 8 to 73 points.
 

The mean pain intensity in the
exercise treatment groups was 9
points better than the other con-
servative treatment comparison
groups at follow-up (6 to 13 points
better).

Participants =
6295; studies =
64; study groups
= 85

 
 

⊕⊕⊕⊝

moderatec

due to risk of in-
consistency

 

Functional limita-
tions (0-100 points;
0 = no functional
limitations): Earli-
est follow-up (time
point closest to 3
months)

The mean functional limita-
tions outcome at follow-up
ranged across the other con-
servative treatment com-
parison groups from 8 to 60
points.

The mean functional limitations in
the exercise treatment groups was
4 points better than the other con-
servative treatment comparison
groups at follow-up (2 to 6 points
better).

Participants =
6004; studies =
52; study groups
= 69

 
 

*The anticipated absolute effects without exercise come from the range of outcomes at follow-up in the other
conservative treatment comparison groups.

 

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of effect.
Moderate certainty: We are moderately confident in the effect estimate. The true effect is likely to be close to the estimate of effect,
but there is a possibility that it is substantially different.
Low certainty: Our confidence in the effect estimate is limited. The true effect may be substantially different from the estimate of ef-
fect.
Very low certainty: We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the
estimate of effect.

a For all comparisons and outcomes - certainty may be raised one level given that further similar research is very unlikely to change our
confidence in the estimate of eOect.
b Eleven studies (14 groups; 835 participants) were judged to have high risk of bias (13% of participant data). Exclusion of these studies

in sensitivity analysis did not change conclusions. Serious inconsistency (considerable heterogeneity I2 = 81%, point estimates and

confidence intervals varied considerably), partially explained by exploration of eOect in specific comparison subgroups (I2 < 75% for five of
eight comparisons). No concerns about indirectness or imprecision. Some evidence of potential publication bias (Egger's test, P = 0.001).
c Seven studies (9 groups; 571 participants) were judged to have high risk of bias (10% of participant data). Exclusion of these studies

in sensitivity analysis did not change conclusions. Serious inconsistency (considerable heterogeneity I2 = 82%, point estimates and

confidence intervals varied considerably), partially explained by exploration of eOect in specific comparison subgroups (I2 < 75% for five
of eight comparisons). No concerns about indirectness or imprecision. No evidence of publication bias (Egger's test, P = 0.40).
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B A C K G R O U N D

Low back pain has been the leading cause of disability globally for
at least the past three decades (GBD Collaborators 2018) and results
in enormous direct healthcare and lost productivity costs (Dagenais
2008; GBD Collaborators 2018; Hayden 2009; Lim 2012; Martin
2008). The majority of the social and economic costs associated
with low back pain are attributable to people who have prolonged
disability – experiencing chronic and/or recurrent low back pain
(Hartvigsen 2018). Despite a large amount of research in the field,
there remains uncertainty about the best treatment approach for
this population.

Back pain is managed across every level of healthcare systems
– from emergent care to community care. Pooled prevalence
rates indicate that healthcare utilisation for low back pain
varies internationally (Beyera 2019). Recent work suggests that
management of low back pain with exercise is associated with
lower healthcare system costs and improvements in quality
adjusted life years when compared to usual care for acute and
chronic patients (Miyamoto 2019).

Description of the condition

Low back pain is defined as pain, muscle tension, or stiOness
localised below the costal margin and above the inferior
gluteal folds, with or without pain referred to the leg(s). Most
patients who experience low back pain are labelled as having
‘non-specific low back pain’, which is defined as symptoms
not attributable to a recognisable, known, specific pathology
(for example, fracture, ankylosing spondylitis, spondyloarthritis,
infection, neoplasm, or metastasis). Several diOerent structures
of the back have been implicated in symptoms of non-specific
low back pain, including the musculature, joints, and discs;
but also psychosocial factors  including maladaptive pain coping
behaviours, high baseline functional impairment, presence of
psychiatric comorbidities, and low general health status (Chou
2010). These psychosocial factors have been associated with
persistent, disabling low back pain.

Most patients with a new episode of acute low back pain have
a favourable prognosis, with 75% to 90% recovering in terms of
pain and disability (Coste 2004; Grotle 2005), or returning to work
within three to four weeks (Henschke 2009). In this review, we
consider the eOectiveness of exercise treatment for individuals
whose symptoms persist beyond the acute stage. Previously,
research studies and practice guidelines have defined individuals
with low back pain episodes persisting beyond the acute stage as
subacute and chronic. In this review, we focus on chronic low back
pain which we have defined as pain, muscle tension, or stiOness
lasting longer than 12 weeks or recurrent low back pain defined
as two episodes in a year, lasting more than 24 hours, with more
than 30 days pain-free between. The two back pain populations
included in our study (chronic and recurrent) are oRen described as
'persistent', but for the purpose of this review, they will be referred
to as chronic.

Individuals who progress to chronic low back pain oRen continue
to experience long-standing pain. A systematic review of cohort
studies found that 33% of patients with low back pain recover in
the first three months, but 65% still report pain aRer one year
(Itz 2013). Many factors including biophysical, psychological, social
and genetic factors, and comorbidities can contribute to disabling,

chronic low back pain. Factors associated with delayed recovery
of chronic low back pain include previous sick leave due to low
back pain, high disability or pain levels at the onset of chronicity,
low levels of education, perceived risk of persistent pain, and
psychological factors such as depression, anxiety, catastrophising
and self-eOicacy (Costa 2009b; Hartvigsen 2018). Specific predictors
of poor outcome in patients with chronic low back pain have
been inconsistent across prognosis studies. Chronic low back pain
appears to be the result of nociceptive input combined with
multiple complex factors. (Hayden 2009; Heitz 2009).

Description of the intervention

Exercise treatment is a management strategy that is widely used
in low back pain. Exercise treatment encompasses a diverse set
of treatments prescribed or planned by a health professional that
include conducting specific activities, postures, or movements (or
all). Exercise treatments are characterised by several interacting
components. They are heterogeneous in treatment design (e.g.
standard, individualised), dose (duration, frequency, intensity),
delivery format (e.g. clinician supervised, group), specific exercise
types (e.g. strengthening, stretching), and may be combined with
other conservative treatments. Examples of exercise treatments
include general physical fitness programmes delivered in a group
setting, aerobic exercise in the form of walking programmes, and
strengthening of specific muscles or groups of muscles to increase
core stability.

How the intervention might work

Various types of exercise treatment are expected to be associated
with diOerent hypothesised mechanisms of eOect. Exercise
treatment may provide benefits to patients with chronic low
back pain through the voluntary contraction of specific muscle
groups, movement of the whole body, activities that improve
postural musculature, stabilisation, and neuro-co-ordination, or
a combination (Powell 2011). These physical therapies aim to
increase muscle and joint strength, and improve muscle function
and range of motion, with the goals to reduce pain, improve
function, and speed patient recovery and return to usual activities.
However, recent work has called on the back pain trialist
community to prespecify their treatment target to improve the
match between intervention and desired outcome (Wood 2019;
Wood 2020a). In addition to the physical benefits of exercise
treatment, there may be emotional and psychological benefits,
which may lead to decreased pain and improved function.

Why it is important to do this review

Exercise is a common approach to the treatment of chronic low
back pain. Clinical practice guidelines, including the American
College of Physicians (ACP) (Qaseem 2017) and the UK National
Institute for Health and Care Excellence (NICE) (National Guideline
Centre 2016), recommend exercise as the first line of care for
chronic low back pain and recommend exercise programmes
that take individual needs, preferences, and capabilities into
account. However, the most eOective components of exercise
interventions for patients with chronic low back pain have yet to be
identified. In 2005, our team published the broad Cochrane review
investigating the eOectiveness of exercise for treating low back pain
amongst acute, subacute and chronic populations; we included
43 randomised controlled trials (RCTs) on chronic low back pain
in the review (Hayden 2005a; Hayden 2005b; Hayden 2005c). We
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found evidence of eOectiveness in chronic populations relative to
comparisons at all follow-up periods; pooled mean improvement
was 7.3 points (95% CI 3.7 to 10.9) for pain (out of 100), 2.5
points (1.0 to 3.9) for functional limitations (out of 100) at earliest
follow-up. Analyses related to the 2005 Cochrane review found
that exercise design and delivery characteristics were statistically
associated with improved eOectiveness for pain and functional
limitations outcomes, more so than specific exercise types (Hayden
2005c). These analyses and results, however, were limited by the
small number of trials available at the time.

In 2012, we split the 2005 Cochrane review into two separate
Cochrane protocols, one of which that focusses on the chronic
low back pain population (Hayden 2012) (presented here), and
the other that focusses on the acute low back pain population
(Jzelenberg 2011).

Over the past 15 years, many new RCTs have been published
investigating the eOectiveness of exercise treatment for chronic
low back pain. The methodology for conducting and interpreting
systematic reviews of interventions is also constantly evolving and
several methodologies have been updated since the 2005 review
was published (Higgins 2019).

O B J E C T I V E S

The primary objective of this systematic review is to assess
the impact of exercise treatment on pain and functional
limitations in adults with chronic non-specific low back pain
compared to no treatment, usual care, placebo and other
conservative treatments. Related investigations will explore
exercise intervention characteristics that decrease pain and
improve functional limitations and compare the eOectiveness of
diOerent types of exercise treatment in adults with chronic non-
specific low back pain.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We have included published reports of completed RCTs, with no
language restrictions. We included only RCTs as they are the gold
standard to assess the eOectiveness of health-related interventions
and there is a considerable volume of trials for synthesis.

Types of participants

We included studies involving adult participants with chronic
nonspecific low back pain of more than 12 weeks’ duration (defined
as meaning back pain duration of the study group was greater
than or equal to 12 weeks). We excluded studies that involved
individuals with low back pain caused by specific pathologies
(including fracture, ankylosing spondylitis, spondyloarthritis,
infection, neoplasm, or metastasis) or conditions (for example,
pregnancy), and studies that focussed exclusively on acute
exacerbations of chronic low back pain. Studies of non-specific low
back pain oRen include participants with a mixture of individual
and symptom characteristics. Patients with leg pain, symptoms or
signs consistent with radiculopathy (irritation of the nerve root)
were included if back pain was their main complaint. For syntheses,
we separately considered the eOectiveness of exercise treatment
for study populations that allowed study participants with leg pain

or neurological symptoms to be included, and populations with
moderate (12 weeks to three years) and long (greater than three
years) symptom durations of chronic low back pain at baseline
(Dunn 2006).

We included participants who were recruited from any
setting, including healthcare, occupational, general and mixed
populations.

Types of interventions

Exercise is defined as "a series of specific movements with the
aim of training or developing the body by a routine practice or
as physical training to promote good physical health" (Abenhaim
2000). This encompasses a heterogeneous set of treatments
prescribed or planned by a health professional that include
conducting specific activities, postures and/or movements with a
goal to reduce pain and functional limitations.

Eligible exercise treatment types included muscle strengthening,
stretching, core strengthening, flexibility and mobilising exercises,
aerobic exercises, functional restoration, McKenzie therapy, and
yoga (Table 1). Exercise treatments including mixed types of
exercises were included, as were those exercises that fell into an
'other' category (e.g. Tai Chi, rock climbing). Exercise treatments
were assigned to one or two main types, or designated as
'mixed' (exercise treatments incorporating three or more types of
exercise in which one did not clearly predominate).

We characterised exercise treatment groups by the type of exercise
delivered (listed above), exercise treatment design (individually-
designed, partially individually-designed, standard), delivery type
(independent, independent with follow-up, group-supervised,
individually-supervised), dose (low dose, high dose; considering
intensity and duration), and inclusion of additional treatments.
We defined the design of the exercise treatment as “individually-
designed,” when the treating therapist completed a clinical history
and physical examination and delivered an exercise treatment
specifically designed for the individual participant; “partially
individually-designed”, when the exercise treatment included the
same type of exercises for all participants but varied in intensity,
duration, or “standard design”, when a fixed exercise treatment
was delivered to all participants (Hayden 2005c). We categorised
delivery type as: "independent" when the participant met with the
treating therapist once and then participated in the treatment at
home without supervision; "independent with follow-up" when the
participant met with the treating therapist initially, participated in
the treatment at home, then received follow-up with the therapist
at least every six weeks; "group-supervised" if the participant
attended supervised group therapy sessions with two or more
participants; and "individual" when the participant attended one-
on-one sessions with the treating therapist. We categorised dose
as "low dose" when the participants received fewer than 20 hours
of intervention and "high dose" when the participant received 20
or more hours of intervention. Dose was calculated by multiplying
the number of hours per session by the number of sessions. Finally,
we indicated all non-exercise co-interventions that were included
in the exercise treatment.

We included studies that compared exercise treatment to a) no
treatment, usual care or placebo, b) other conservative therapy,
or c) another exercise group. We categorised, and hereaRer refer
to, a comparison group as “no treatment” when participants
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received placebo, no or minimal treatment or the same standard
medical care they would have without being recruited to the
study. We assumed a similar eOect of placebo treatments (detuned
electrotherapy in included trials) to the most common treatment
type in this category, guideline recommended ‘usual care’, due
to few available studies and diOiculty of identifying an adequate
placebo that blinds providers and participants. We categorised
a comparison as “other conservative therapy” when participants
received any non-exercise interventions (categorised as education,
manual therapy, electrotherapy, psychological therapy, non-
exercise physical therapy (multi-modal), back school, relaxation,
anti-inflammatories); and "another exercise group" when the
comparison included another eligible exercise intervention. We
excluded studies that compared exercise treatment with spinal
surgery.

Types of outcome measures

Proposed outcome measures for this study were fully described in
our published protocol (Hayden 2012). Global improvement was
shiRed from a primary outcome to a secondary outcome, and
satisfaction with treatment and reduction in frequency of analgesic
use were removed as secondary outcomes due to limited and
inconsistent reporting in early data extraction.

Primary outcomes

We fully reported the following primary outcomes:

• Pain intensity, measured by a pain scale (for example, visual
analogue scale (VAS), numerical rating scale (NRS), or McGill
pain score (Melzack 1975))

• Functional limitations, measured by a back pain-specific
scale (for example, the Roland-Morris Disability Questionnaire
(RMDQ) (Roland 2000), or the Oswestry Disability Index (ODI)
(Fairbank 1980))

Secondary outcomes

We have also described measurement for the following secondary
outcomes (secondary outcomes were not synthesised):

• Return to work/absenteeism

• Health-related quality of life (for example, SF-36 (Ware 1992) (as
measured by the general health subscale), EuroQol (Euroquol
Research Foundation 2019), general health (for example, as
measured on a VAS scale) or similarly validated index)

• Global improvement or perceived recovery

• Adverse events

Outcome assessment data for primary outcomes were extracted for
all reported time periods and were grouped into three follow-up
periods for the purposes of analyses: short-term (post-treatment
assessment closest to three months aRer randomisation (6-12
weeks)), moderate-term (post-treatment assessment closest to
six months aRer randomisation (13-47 weeks)), and long-term
follow-up (post-treatment assessment closest to 12 months aRer
randomisation (48 weeks or more)). For primary analyses, we used
the post-treatment time period closest to short-term, omitting
studies that only reported time periods less than four weeks as this
immediate follow-up was judged to be not meaningful.

Search methods for identification of studies

Electronic and reference searches for this systematic review were
conducted periodically (approximately annually) between 2012
and 2020. In August 2019, we re-ran the full electronic search
strategy to reconcile the previous, overlapping search returns
and to facilitate reporting, then updated the electronic search in
December 2020.

Electronic searches

We searched the following databases with no language restrictions
to 7 December 2020:

• Cochrane Back and Neck Trials Register (Cochrane Central
Register of Controlled Trials (CENTRAL) and the Cochrane
Register of Studies (CRS)), searched using CRS Web (7 August
2019) and Wiley CENTRAL (7 December 2020)

• MEDLINE (Epub Ahead of Print, In-Process & Other Non-indexed
Citations, Ovid MEDLINE Daily and Ovid MEDLINE) (OvidSP, 1946
to 7 December 2020)

• Embase (OvidSP, 1980 to 6 August 2019; Embase.com to 7
December 2020)

• Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (EBSCO, 1981 to 7 December 2020)

• PsycINFO (OvidSP, 2002 to July Week 5 2019; EBSCO to 7
December 2020)

• Physiotherapy Evidence Database (PEDro) (6 August 2019)

• SPORTDiscus (EBSCO to 7 December 2020)

• Trial registry web sites: ClinicalTrials.gov and World Health
Organization International Clinical Trials Registry Platform
(ICTRP) (6 August 2019)

Citations were managed using  EndNote X8  soRware. Search
methods are consistent with the Cochrane Back and Neck methods
guidelines (Furlan 2015) and the Cochrane Handbook (Higgins
2011). See  Appendix 1  for the current strategy. A similar search
strategy was used for the Cochrane Back and Neck's acute, chronic
and older adult exercise reviews.

We have included studies up to 27 April 2018 in the analyses in this
review and have identified all additional eligible studies up to 7
December 2020. Updated inclusion of studies will be conducted as
part of a Network Systematic Review pilot project.

Searching other resources

A large number of systematic reviews on the eOectiveness of
exercise treatment for low back pain have been published. We
screened cited references of all identified previously published
systematic reviews and conducted citation searches of the
previous version of this Cochrane review (Hayden 2005a) (searches
conducted in August 2019).

Data collection and analysis

We followed a standard protocol for study selection and data
extraction as recommended by the Cochrane Back and Neck
methods guidelines (Furlan 2015).

Selection of studies

Two independent reviewers screened citations identified in the
literature search based on the title, title and abstract, and
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subsequently full text, for inclusion in the review. Consensus and,
if necessary, a third reviewer were used to resolve disagreements.
Conference proceedings, theses, opinion pieces, correspondence
and stand-alone abstracts were excluded. Studies published in
languages other than English were assessed for inclusion and
included in the review whenever feasible using English language
abstracts, translation tools and/or review by co-authors and
colleagues familiar with the language of publication.

Data extraction and management

We extracted population characteristics (patient population source
and setting, study inclusion criteria, mean duration of pain
episode, symptom characteristics, mean age and sex of patient
populations), intervention characteristics (description and types of
exercise treatment, duration and number of treatment sessions,
intervention delivery type, and any additional interventions),
comparison group characteristics (category and main type for
the other conservative treatments), and outcome data. Detailed
description of the exercise characteristics extracted is provided
in  Table 1. Results for primary outcomes pain and functional
limitations were extracted as final value scores for inclusion in
meta-analyses.

Extracted data were recorded on pre-developed and tested forms
using web-based electronic systematic review soRware (Distiller
SR), Evidence Partners Incorporated, Ottawa, Canada) (2017 search
updates, onward), and a specially designed MicrosoR Access
database (2012-2016 search updates). A single reviewer extracted
study information and at least one other author checked data
extractions from the original study publications. Reviewers were
not blinded to authors, institution, or journal of publication as
this was not feasible and because they were familiar with the
literature. Trial authors were contacted to request any missing
study characteristics, data points or risk of bias information,
when required. For the sets of studies included prior to 2017,
corresponding authors were sent an email with the clarifying
questions indicated in the body of the email and sent their
responses back via email. For the set of studies identified in the
2017-2018 updates, authors were sent an email with a link to a
REDCap (Harris 2019) data capture form, where both extracted data
and missing fields were clearly displayed. Authors completed the
missing fields, and had the opportunity to correct any incorrect
extracted data, then submitted the survey through REDCap.

Assessment of risk of bias in included studies

The risk of bias assessment for RCTs was conducted using the
criteria recommended by Cochrane (Higgins 2011) and Cochrane
Back and Neck (Furlan 2015). Risk of bias assessments were
carried out independently by two authors, with consensus. Any
disagreements that could not be resolved through discussion were
referred to a third author. Inter-author reliability related to risk of
bias was calculated as overall agreement and Kappa scores based
on assessments before consensus judgements were reached.

We assessed potential bias related to: selection bias
(randomisation, treatment allocation concealment, similarity
at baseline), performance bias (blinding of participants and
care provider, intention-to-treat), detection bias (blinding of
outcome assessors, similar timing of outcome assessment),
attrition (missing outcome data), reporting bias (selective outcome
reporting), and other biases to assess adherence (avoidance of co-
interventions, compliance) (see  Table 2  and  Table 3). Individual

criteria were scored as "high risk", "low risk" or "unclear risk" and
reported in a Risk of Bias table. A study with an overall low risk of
bias was defined as fulfilling six or more of the twelve criteria items,
and with no other fatal flaws; otherwise, a study was considered to
have high potential risk. We used sensitivity analyses to assess the
robustness of our findings by excluding from the syntheses studies
considered to be at high risk of bias. For the most recent set of 64
studies extracted (2017-2018 search updates), we assessed items
of the new Cochrane RoB 2 tool (Sterne 2019), which we used to
recreate the Cochrane Back and Neck Group criteria (subsequently
referred to as RoB 1 tool) presented here for consistency.

In addition to risk of bias, we also comprehensively assessed
several characteristics of research integrity for the included studies.
Research integrity was assessed using four criteria: publication
in a predatory journal, presence of significant plagiarism, high
risk of bias, and inadequate reporting of minimal basic CONSORT
items. Publication in a predatory journal was assessed by two
reviewers with consensus. A study was judged to be published in a
predatory journal if they were not on the list of reputable publishers
or organisations (e.g. Elsevier, Wiley-Blackwell, Springer, Taylor
& Francis, Sage, BMJ, Informa, IOS Press, Oxford University
Press, PLOS, ACP, American Medical Association, Canadian Medical
Association, World Health Organization), were not on Cabell's
white list, and were not listed on the Directory of Open
Access Journals but were listed on either Beall's List or on
www.PredatoryJournals.com.

Plagiarism was assessed by two independent reviewers with
consensus using  iThenticate 2020 plagiarism detection soRware.
Our assessment was limited to the introduction, results, and
discussion sections. We defined a case of plagiarism using a
two-stage process. If a publication failed both stages of the
assessment, they were deemed to include plagiarism. In the first
stage, we assessed publications to determine if 3% or more of
the publication was duplicated from a single source (other than
the authors own publications). For those studies with 3% or
more duplication from a single source, in the second stage, we
assessed if the publication included more than 80% duplication
of at least two full sentences (we ignored common phrases
or expressions). For both stages, we excluded the text from
abstracts, methods, and references lists from assessment. This
manual approach, supported by algorithmic plagiarism soRware,
was informed by methods of Lykkesfeldt 2016 and Higgins 2016,
and supported by a recent commentary (Weber-WulO 2019). We
chose a liberal approach to cautiously classify a publication as
including plagiarism. Given the lack of evidence and clear guidance
in the plagiarism field, we feel this approach was appropriate.
Twelve studies could not be assessed using iThenticate due
to incompatibility issues with the study file format (Bentsen
1997; Bronfort 1996; Dalichau 2000; Gao 2006; Hildebrandt 2000;
Kankaanpaa 1999; Kendall 1968; Li 2008; Lie 1999; Muharram 2011;
Petersen 2002; Shen 2009).

A study was judged to be inadequately reported if the study
failed to report one or more minimal baseline study population
characteristics (age, sex, pain intensity, duration of low back pain)
and also failed to include or describe one or more key reporting
components (study flow chart, study eligibility criteria, method of
randomisation, study population description).

A study was judged to be at high risk of bias by two independent
reviewers using the RoB 1 tool, as described above.
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Studies were excluded from the review due to potential research
integrity concerns if they were judged to be either plagiarised or
published in a predatory journal in addition to at least one other
research integrity concern (high risk of bias, inadequate reporting).
For more information regarding the process for developing
the research integrity criteria, further description of integrity
characteristics and their relationship to other trial methods and
reporting characteristics, please see our articles on this topic
(Hayden 2020a; Hayden 2021a).

Measures of treatment e5ect

In the low back pain literature, several outcome measures are
used to assess the constructs of pain intensity (for example, 10
mm or 100 mm visual analogue scales (VAS), or 0 to 10 numerical
rating scales (NRS)) (see reviews by Chiarotto 2019; Von KorO 2000)
and back-related functioning (for example, the 24-point Roland-
Morris Disability Questionnaire, or the Oswestry Disability Index
scored out of 100) (see reviews by  Chiarotto 2016; Kopec 2000).
Our primary meta-analyses assessed pain (measured as VAS or
NRS) and back-related functioning (measured as Roland-Morris
Disability Questionnaire or Oswestry Disability Index, preferentially
selecting the Roland-Morris Disability Questionnaire) treatment
eOects (core outcomes reliably reported in eligible RCTs). Research
has established agreement of the VAS and NRS pain scales and this
same research established that either can be used interchangeably
to assess back pain intensity (Shafshak 2020). With respect to
functional limitations, there is evidence that the Roland-Morris
Disability Questionnaire and the Oswestry Disability Index are
highly correlated and similarly responsive enough for meta-
analysis (Chiarotto 2016). The individual trial outcomes for pain and
functioning were re-scaled to 0 to 100 points for meta-analyses (for
example, a VAS pain score (standard deviation) of 5.1 (2.3) out of 10
would be re-scaled to 51 (23) out of 100), where positive mean eOect
sizes indicates improvement (i.e. decreased pain and decreased
functional limitations). Re-scaling is accepted and common in
the back pain field (Kopec 2000) and facilitates comparison and
interpretability of the syntheses.

We interpreted a clinically important diOerence in results for
exercise treatment compared to no treatment as a diOerence in
pain of 15 points out of 100, and diOerence in function of 10
points, calculated as the smallest worthwhile eOects based on a
30% reduction, the estimated upper interquartile range for patient-
reported smallest worthwhile eOect with physiotherapy treatment
compared to without (Ferreira 2013), from the average baseline
pain (50.9, 95% CI 49.1 to 52.8), and average baseline functional
limitations (38.9, 95% CI 35.8 to 42.0), respectively, for included
studies. We interpreted smaller diOerences in eOectiveness of
exercise treatment compared to other conservative treatments
as 'probably meaningful' when the 95% confidence interval was
entirely on one side of the no eOect line. This is relevant
given similar inconveniences and adverse eOects for comparison
treatments considered in this review (Qaseem 2017). DiOerences
were considered statistically significant at the 5% level.

Unit of analysis issues

Opportunities for unit of analysis issues in this systematic review
were due to: 1. repeated observations on participants, 2. studies
with more than two intervention groups, 3. non-parallel study
designs (cross-over and cluster-randomised trials).

Repeated observations on participants

We assessed available data from multiple follow-up periods of
the same treatment groups by defining diOerent outcomes based
on diOerent periods of follow-up: short-term (post-treatment
assessment closest to three months aRer randomisation (6-12
weeks)), moderate-term (post-treatment assessment closest to
six months aRer randomisation (13-47 weeks)), and long-term
follow-up (post-treatment assessment closest to 12 months aRer
randomisation (48 weeks or more)).

Studies with more than two relevant intervention groups

Exercise treatment groups from included trials were included in
the meta-analyses if they had an independent no treatment or
other conservative treatment comparison group. This requirement
meant that studies with no comparison group (i.e. trials that
contrasted multiple exercise treatment groups only) were not
included in the primary meta-analyses, and comparison groups
were not "double counted" in the meta-analyses. This latter
criterion was necessary to avoid correlation in eOect sizes resulting
from the use of repeated comparison data. We selected groups
to include in analyses based on relevance to the review selection
criteria. If multiple relevant comparison groups existed in a trial,
we split the ‘shared’ group into two or more groups with smaller
sample sizes to allow inclusion in meta-analyses; this allowed
investigation of heterogeneity across treatment arms (Higgins
2011).

Our additional network meta-analysis and meta-regression
analyses have been reported in a related peer-reviewed publication
(Hayden 2021b). These analyses use available data from all
treatment groups including indirect and direct comparisons and
allow inclusion of data from studies with only multiple exercise
group comparisons. We briefly reported these related study results
and referred to them in the discussion.

Non-parallel study designs

For any eligible cross-over trials, we conservatively extracted data
from the pre-cross-over and post-cross-over periods as if the trial
was a parallel trial. For cluster-randomised trials, we assessed the
appropriateness of analyses to control for correlation of individuals
within clusters. If clustering was not accounted for in a trial, we
would reduce the sample size to an estimate of the eOective sample
size for continuous outcome data in this review. 

Dealing with missing data

Any missing data were first requested from individual study
authors. In the event that the original authors could not be
contacted, or were unable to supply missing data, missing variance
scores were imputed using the mean variance from studies with
similar populations of low back pain. Where data in study papers
were reported as a median and interquartile range (IQR), for studies
with moderate to large sample sizes (n > 25), we used the median to
estimate the mean; for studies with small sample sizes, we planned
to use the formula proposed by Hozo and colleagues (Hozo 2005).
The standard deviation was calculated with the width of the IQR
equivalent to 1.35 times the standard deviation (Higgins 2002). In
studies where a range was presented along with the median instead
of an IQR, the standard deviation was estimated to be one-quarter
of the range (Higgins 2011). We conducted sensitivity analyses to
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explore the impact of assumptions about missing or incomplete
data.

Assessment of heterogeneity

We pooled data if studies were clinically homogeneous with
regard to study population, intervention, and outcomes. Statistical

heterogeneity was assessed using I2 statistics and confidence

intervals (Higgins 2011). The I2 statistic describes how much of
the total variation across included studies can be attributed to

heterogeneity rather than to chance. We interpreted the I2 statistic
according to rough guidance provided in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011):

• 0% to 40%: might not be important;

• 30% to 60%: may represent moderate heterogeneity;

• 50% to 90%: may represent substantial heterogeneity;

• 75% to 100%: considerable heterogeneity.

These overlapping intervals reflect that the interpretation of the I2

statistic depends on the value as well as the size and direction of the

treatment eOect and variance of the I2 estimate. The assessment of
heterogeneity informed our appraisal of the certainty of evidence
available using the GRADE framework.

Assessment of reporting biases

We evaluated between-study publication bias with Egger's test
and funnel plots (Egger 1997). We also assessed within-study
publication bias by considering whether all expected outcomes
were reported for each follow-up period of interest. If we were
suspicious of reporting bias for a particular study, we would have
contacted study authors for additional information and attempted
to locate the study protocol to determine if there were diOerences
between the protocol and publication; this was not required.

Data synthesis

Forest plots were constructed in Review Manager 5.4 (Review
Manager 2020) in order to give a pictorial overview of all
study results. We used quantitative meta-analyses, which were
conducted for continuous outcome measures by pooling weighted
mean diOerences with random-eOects models and data from at
least three studies (DerSimonian 1986). Prediction intervals were
calculated (Riley 2011) to estimate the likely eOect of exercise
treatment in individual study settings. Stata 14 (StataCorp 2015)
(for descriptive analyses and data checking), Review Manager 5.4
(Review Manager 2020), and R packages (R Core Team 2013) (for
meta-analyses) were used.

Subgroup analysis and investigation of heterogeneity

We used subgroup analyses to explore heterogeneity due to study-
level variables, such as population source and characteristics.
We characterised the population sources as healthcare (primary,
secondary or tertiary care centres), occupational (patients
presenting to occupational healthcare facilities or personnel in
compensatory situations), or from a general or mixed population
(e.g. including individuals recruited by newspaper advertisements)
to diOerentiate the studies of patients in typical treatment settings

(healthcare and occupational) from those including individuals
with low back pain who may not normally present for treatment.
We separately considered the eOect of exercise treatment for
populations with moderate (12 weeks to three years) and long
(greater than three years) duration of chronic low back pain
at baseline (Dunn 2006). We also considered subgroup analyses
of study populations with radicular symptoms (leg pain and/or
neurological symptoms); no participants with radicular symptoms,
including participants with leg pain and/or neurological symptoms;
or radicular symptoms not specified. An additional subgroup
analysis, not described in the original protocol, explored specific
types of conservative treatment comparisons, including advice or
education alone, manual therapy, electrotherapy, psychological
therapy, back school, relaxation, anti-inflammatory agents or
analgesics, or  non-exercise physical therapy interventions. We
compared primary outcomes for subgroups of studies (Song 2003).

Sensitivity analysis

-We conducted sensitivity analyses in order to explain possible
sources of heterogeneity between studies and to determine the
robustness of our original analyses. We conducted sensitivity
analyses excluding studies with high risk of bias (and exploring the
impact of RoB 1 and RoB 2 assessment), to test assumptions about
imputing data for studies that did not adequately present variance
scores, or where median values were presented, and including
only studies with the most homogeneous outcome measures
for functional limitations (Roland-Morris Disability Questionnaire
only).

We conducted sensitivity analyses that omitted study outcome
data from meta-analyses that were judged to be outliers to explore
the impact of extreme study results on review conclusions. A study
was judged to have an improbable or outlying mean outcome
if the absolute diOerence between any exercise group and any
comparison group over all available follow-ups was greater than
a predetermined threshold of 30/100 for pain and 20/100 for
functional limitations, selected based on clinical judgement.

Summary of findings and assessment of the certainty of the
evidence

We have presented results for our primary outcomes of pain
and functional limitations in the summary of findings tables,
produced using the GRADE framework (GRADEpro). These tables
include a summary of the number of studies included in the
review, continuous outcome measure results reflecting absolute
treatment eOects, and a statement regarding the overall quality of
the evidence available (see Appendix 2 for description).

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of excluded
studies.

Figure 1 provides detail about the flow of citations and studies
through our search and selection process.
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Figure 1.   Study flow diagram.

 
Results of the search

Our electronic database searches identified 12,883 unique citations
up to December 2020. We screened 1103 full-text publications,
identified 279 as potentially eligible, and included 249 RCTs of
exercise treatment for chronic low back pain in this review. A further
172 RCTs have been identified as likely to be eligible and are listed
in Characteristics of studies awaiting classification.

Included studies

A descriptive summary of the characteristics of the 249 studies
(24,486 included participants) is in Figure 2. A complete description
of each included study is presented in the  Characteristics of
included studies and citations are available: References: Included
studies.
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Figure 2.   Summary characteristics of included studies.

 
Study design and setting

Studies included in this review were conducted in geographically
diverse settings. The trials were conducted in Europe (49%, 122
studies), Asia (15%, 38 studies), North America (13%, 33 studies),
the Middle East (10%, 24 studies), South America (6%, 15 studies),

Oceania (5%, 12 studies), and Africa (2%, 4 studies); there was also
one multi-regional trial. Most of the trials included in this review
have been published since 2011 (56%, 139) with an increasing trend
since the earliest included trial, published in 1968. Over half (58%)
of included studies were conducted in healthcare settings, with
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29% and 9% of studies conducted in general/mixed population
settings, or in occupational settings, respectively (4% of studies did
not describe their population source). Sixty-one per cent of studies
(151 trials) examined the eOectiveness of two or more diOerent
types of exercise treatment, and 57% (142 trials) compared exercise
to a non-exercise comparison treatment (no treatment, or other
conservative therapy). Each study included a median of two groups
with a range of two to eight.  Figure 2  describes the distribution
of exercise and comparison treatment groups across the included
studies.

The distribution of the number of subjects participating in the
included studies was skewed to the right, with mean of 98 (95%
CI: 87 to 109), a median of 70 participants (IQR: 42 to 125), and
a range of 10 to 722 study participants. The average number of
subjects per treatment group was 42 (95% CI: 38 to 46). Only 19%
of included trials (39 of 203 studies that adequately reported data)
had suOicient sample size to estimate a statistically significant
realistic eOect size. Trial registration or prior protocol publication
was reported for only 29% of included trials (69 trials). Most
study publications included an ethics statement (76%, 185 of 242
studies assessed) and a conflict of interest statement (81%, 195
of 242 assessed). Work status, health-related quality of life, and
global perceived recovery were measured in 14%, 29%, and 19%
of studies, respectively. Only 44 included studies (18% of studies)
included a measure of each of the recommended core outcomes
for low back pain trials: pain intensity, functional limitations and
health-related quality of life.

Participant characteristics

The study participants in the 249 included trials had a mean age
of 43.7 years (95% CI: 42.5 to 44.8); on average, 59% of study
populations were female. The participants reported a mean pain
intensity at baseline of 51 points on a 100-point scale (95% CI: 49.1
to 52.8), a mean functional limitations score at baseline of 38.0 (35.9
to 40.1), and 100 included studies (40%) had some participants
with leg pain or neurologic symptoms in addition to their main
complaint of chronic low back pain. The study samples in 78 trials
(31%) included participants with chronic low back pain of moderate
symptom duration (mean duration 12 weeks to three years) and 72
trials (29%) included participants with longer symptom duration
of greater than three years; 99 trials did not specify the mean
duration of chronic low back pain of participants. Nineteen trials
(8%) included participants with chronic recurrent low back pain
symptoms.

Interventions

The 249 included studies had a total of 585 treatment groups:
426 exercise groups and 159 comparison groups. Most exercise
treatment groups included mixed types of exercises (i.e. greater
than two types) (23%, 110 study groups). The most common
specific types of exercises investigated were core strengthening
(27%, 131 study groups) and Pilates (6%, 29 study groups), general
strengthening exercises (12%, 57 study groups), stretching (11%,
51 study groups), and aerobic exercise (8%, 41 study groups).
Other specific types of exercises were investigated in 3% of
study groups (16 study groups). We classified 46% of exercise
treatments as back-specific (196 study groups), and 29% as whole
body exercises (125 study groups). The exercise treatments were
classified as standardised for 46% of exercise groups (195 study
groups), and were most commonly delivered in an individually-

supervised (38%, 163 study groups), or group-supervised setting
(38%, 162 study groups), and were of low dose/intensity (< 20
hours) (68%, 288 study groups). More than half of studies included
additional treatment with the primary exercise intervention (58%,
247 study groups), including education or advice (32%, 137 study
groups), electrotherapy (11%, 46 study groups), or manual therapy
(5%, 21 study groups). Psychological interventions (e.g. cognitive
behaviour therapy, behavioural support, or psychiatry sessions)
were included with the exercise intervention for 14% (58 study
groups) of exercise treatment groups.

Non-exercise treatment comparison interventions in the included
studies were: no treatment (39%, 62 study groups, including four
studies with placebo groups), and other conservative treatments
(61%, 97 study groups). Other conservative treatment comparison
groups included education (32%, 31 study groups),  physical
therapy  (multi-modal non-exercise) (30%, 29 study groups),
manual therapy (15%, 15 study groups), electrotherapy (6%, 6 study
groups), or psychological therapy (6%, 6 study groups).

Outcomes

Pain intensity outcomes were reported in 90% of included studies
(223 studies). Measurement scales used were most commonly the
Visual Analogue Scale (60%, 133 studies) or the Numeric Rating
Scale (22%, 50 studies). No other pain outcome measures were
reported in 10 or more studies. Our meta-analyses of pain intensity
considered only studies that measured with this outcome with the
Visual Analogue Scale or the Numeric Rating Scale and adequately
reported outcome data (178 studies).

Functional limitations were reported in 90% of included studies
(223 studies). The Roland-Morris Disability Questionnaire and the
Oswestry Disability Index were the most commonly reported
outcome measures, reported in 42% (93 studies), and 37% (83
studies), respectively. No other functional limitations outcome
measures were reported in 10 or more studies. Our meta-analyses
of functional limitations considered only studies that measured
this outcome with the Roland-Morris Disability Questionnaire or the
Oswestry Disability Index and adequately reported outcome data
(161 studies).

Other outcomes were not consistently reported in the included
studies. Global perceived recovery was reported in 19% of included
studies (47 studies), with the Global Perceived EOect measure
reported by 15 included studies. Health-related quality of life was
reported in 29% of included studies (71 studies). The SF-36 was the
most common health-related quality of life scale used, reported in
63% (45 of 71 studies). The EuroQol-5D and SF-12 were reported in
17% (12 of 71) and 14% of included studies (10 of 71), respectively.
Work status aRer treatment, for example, return to work for people
oO work due to a workers' compensation claim, was reported in
14% of included studies (36 studies). We excluded one study that
did not report any patient-reported outcomes, according to our
protocol (described in the Characteristics of excluded studies).

Adverse eOects were measured in 86 studies reporting on 120
exercise groups and 58 comparison groups. There was no mention
of measurement of adverse eOects in 150 studies (60%) (13 were
non-English publications - 5%). Measurement was variable in the 86
studies that mentioned adverse eOects; only presence or absence
was reported for 74 studies with 112 exercise groups and 42
comparison groups. In these studies, one or more adverse events
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was reported for 33% of exercise groups (none = 71; one or more =
37), and 29% of comparison groups (none = 30; one or more = 12).
Only 12 included studies appeared to measure adverse eOects in a
systematic way (for all participants at regular time points as part
of the study protocol rather than ‘as reported’). The twelve studies
(19 exercise groups; 7 comparison groups) that systematically
measured adverse events reported a range of between zero and an
average of 3.2 adverse events (350 reported for 111 participants)
per participant in the exercise groups (median 0.14; IQR: 0.01 to
0.57), and an average of 0.02 (1 reported for 64 participants) to 0.6
per person (25 reported for 43 participants) in comparison groups
(median 0.12; IQR: 0.02 to 0.32). In the 15 exercise groups reporting
adverse events, 11 reported minor only (most commonly increased
low back pain and muscle soreness), and four reported minor and
major (including disc herniation).

The available follow-up time periods reported in the included
studies ranged from immediate to two years. Twelve studies
reported only time periods less than four weeks so were not
included in any syntheses. One hundred and eighty-four studies
reported short-term follow-up. Moderate follow-up outcomes were
available for 49% of included studies (121 studies), and long-term
follow-up was available for 28% of included studies (69 studies).
The median follow-up duration for studies included in the earliest
follow-up time period for our review primary analyses was 12 weeks
(IQR: 8 to 12 weeks), including 18 studies that reported follow-up
time periods between four- and six-weeks post-treatment.

Study data available for analyses

In total, 261 trial authors of the 279 potentially eligible trials were
contacted to request missing information. We received responses
that resulted in changes to study data from 80 authors (45/186 using
email data request - 24% response rate; and 35/75 using REDCap
data request - 47% response rate). Study mean outcome data
for meta-analyses and related network meta-analyses remained
incomplete for 23 studies following author contact (9% of studies
available for quantitative analyses). Standard deviations were
missing or considered to be improbable for 39 (26%) of the studies
available for meta-analyses (22 studies with SD missing before
imputation; 10 studies with low outlying or improbable SD values);
these studies were included in our primary analyses with data
imputed from studies similar on two characteristics (population
and chronicity), and subsequently excluded in sensitivity analyses.

SuOicient data for quantitative analyses were available from
203 included studies (19,633 participants) for pain or functional
limitations outcomes. The characteristics of these studies were not
substantially diOerent from the 46 studies that did not adequately
report outcome data (i.e. studies missing data for analyses
or pre-defined homogeneous measures of pain and functional
limitations), except that they were less likely to report pain (92%
versus 79%) and functional limitations outcome measures (91%
versus 81%) (Figure 2). We included data from 117 studies (12,872
participants) that had a non-exercise comparison treatment group
in at least one of our primary meta-analyses. We also described the
characteristics of this subset of studies in Figure 2.

Excluded studies

In total, 491 studies were excluded at the full-text level; a further 74
studies were excluded at the data extraction stage. Of the studies
excluded at the full-text stage, 117 studies were not RCTs, 141
studies did not have a majority chronic population, 82 studies

were not full-text publications, 76 studies were exact duplicates of
previously assessed studies (i.e. publications that inappropriately
passed through the duplicate citation screen and were identified
as a duplicate at the full-text or data extraction stage), 72 studies
did not have an eligible comparison group, and three studies did
not include a relevant outcome. Of the 74 studies excluded at the
data extraction stage, 29 studies did not have a majority chronic
population, 14 studies did not have an eligible comparison group,
one study did not include a relevant outcome and 30 studies were
excluded due to research integrity concerns.

Of the 30 studies excluded from the review for integrity reasons
(1218 participants), 20 studies were excluded as they were judged
to be published in a predatory journal in addition to at least
one other integrity concern (high risk of bias = 10; inadequate
reporting = 19). Eight studies were excluded as they were judged
to have substantial plagiarism in addition to at least one other
integrity concern (high risk of bias = 3; inadequate reporting
= 8). Two studies were excluded as they were judged to be
both published in a predatory journal and to have substantial
plagiarism; both included an additional research integrity concern
(inadequate reporting = 2). Two unrelated trials (diOerent author
groups, diOerent countries of conduct) were excluded for research
integrity reasons as they presented identical data which could not
be explained, despite attempts to contact both author groups, their
institutions, and the publishing journals.

The exclusion of studies due to multiple research integrity concerns
resulted in 0 to 13% of studies (0 to 6% of participants) being
excluded from the primary review meta-analysis comparisons of
pain outcomes, and 0 to 11% of studies (0 to 3% of participants)
being excluded from primary meta-analysis comparisons of
functional limitations outcomes. This is lower than the overall
numbers excluded because these studies oRen did not report data
that was usable. There was no substantial impact on the primary
meta-analysis eOect sizes for any outcomes or follow-up periods
with these exclusions.

A complete description of reasons for exclusion for the 74
studies excluded at the data extraction stage can be found in
the Characteristics of excluded studies table.

Studies awaiting classification

In total, 172  studies likely to be eligible for inclusion in this
review are awaiting classification. These studies were identified
in the most recent search update (152  studies), or are subject
to translation to English language (20  studies). They have been
screened through title abstract and full-text screening and are
awaiting data extraction.

Ongoing studies

At each search update, we screened trial registries to identify
published versions of completed trials. We did not identify
additional ongoing trials due to the high volume of completed trials
to include in the review at each update.

Risk of bias in included studies

Of the 249 included trials, 129 (52%) were at risk of selection bias,
195 (78%) were at risk of performance bias, 182 (73%) were at risk
of detection bias, 49 (20%) were at risk of attrition bias, 22 (9%)
were at risk of reporting bias, and 173 (59%) were susceptible to
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other potential sources of bias. Although the majority of trials were
susceptible to some level of bias, three studies had low risk of bias
in all domains assessed (Dougherty 2014; Garcia 2017; Mannion
1999).

Allocation

In total, 120 trials (48%) were deemed to have an appropriate
method of randomisation, suOicient allocation concealment, and
balanced baseline variables, and thus were at a low risk of selection
bias. Sixty-three trials had unclear reporting of the method of
sequence generation and 59 had unclear reporting of the method
of allocation concealment while 19 did not present any baseline
characteristics. Generic statements such as “participants were
randomised” without any further information were considered to
be of unclear risk of bias.

Blinding

While blinding is oRen unfeasible due to the nature of the
interventions in question, a trial could still be considered at a
low risk for performance bias if the risks of biasing eOects were
adequately mitigated. For example, equally plausible treatment
options would lead participants to believe that treatments were
comparable in eOectiveness, reducing the risk of bias due to lack
of blinding of participants. Further, if distinct personnel provided
care for a group in their area of expertise, the risk of non-blinded
personnel may also be reduced.

Performance bias

Eighty-two trials were considered to have adequately blinded
patients, 65 trials had adequately blinded personnel with 59 studies
being at a low risk of bias in both domains. Inadequate information
was provided to make a decision about participant blinding in 12
studies and personnel blinding in 10 studies; these studies were
deemed to have an unclear risk of bias. Sixty-eight trials did not
conduct an intent-to-treat analysis and a further 21 did not clearly
state whether they did or not.

Of the 185 studies assessed using RoB 1, 183 (99%) were deemed
to be at high risk of performance bias. Conversely, within the 64
studies assessed using RoB 2, only 12 (19%) were classified as high
risk. None of these 64 trials attempted to blind both patients and
personnel.

Detection bias

Our primary outcomes, pain and functional limitations, are patient-
reported subjective outcomes. In total, 68 trials were found to
have low risk of bias due to outcome assessor blinding. Forty-one
studies had inadequate information to make a decision and were
deemed to have an unclear risk of bias. Three trials did not have
similar timing of assessments across groups and five were missing
adequate information to make a judgement.

Incomplete outcome data

Two hundred trials had losses to follow-up that were minimal or
that were unlikely to bias the outcome. Dropouts that were unlikely
to bias results included those that were balanced between groups
or were caused by reasons deemed unrelated to outcomes. Studies
could also be rated as low risk for attrition bias if they had evidence
of a lack of biasing eOect like the results of a sensitivity analysis.

FiReen studies had insuOicient information on missing data and
were classified as having unclear risk.

Selective reporting

In total, 227 trials were judged to have a low risk of selective
reporting bias. When protocols, statistical analysis plans, or trial
registrations were not available, a study could still be rated as low
risk if there were no omissions of results based on the within-
paper’s methods section and no obvious omissions such as a lack of
pain outcomes or if outcomes were missing from certain follow-up.
Seventeen trials did not have adequate reporting and were deemed
to have unclear risk.

Other potential sources of bias

In total, 173 trials were deemed to have at least one other potential
source of bias, either via a lack of compliance or unbalanced co-
interventions. FiRy-seven trials reported poor study adherence
rates and a further 75 did not report on compliance. Thirty-nine
trials had an imbalance in the external co-interventions sought
by patients and a further 82 did not collect any information or
attempt to restrict participants’ external activities. A study could be
rated at low risk for bias if, despite not collecting co-intervention
information, patients were instructed to refrain from certain non-
exercise treatments.

Intra-rater agreement

Out of 2528 total items, reviewers agreed on 2270 for an overall
agreement of 90% and a Kappa value of 0.84 (95% CI 0.82 to 0.85),
indicating a high level of agreement. Trials that were assessed
using the Cochrane RoB 1 tool had higher agreement (96%, Kappa
0.93, 95% CI 0.92 to 0.94) than those that were assessed using the
Cochrane RoB 2 tool (75%, Kappa 0.45, 95% CI 0.42 to 0.46).

Comparisons of RoB 1 and RoB 2

For the most recent set of 64 studies included in this review
(included and extracted since the publication of the RoB 2 tool), we
used the RoB 2 items to recreate a RoB 1 assessment for consistency
across the review. This assessment oRen included incorporating
clarifying questions included in RoB 2 to prompt a more fulsome
response. In these domains – blinding of patients, blinding of
personnel, missing data, and selective reporting – there were fewer
trials classified as having an unclear risk of bias when using RoB 2
(7% of items vs 2% of items classified as unclear). This was not true,
however, for the domain of outcome assessor blinding which had a
much higher proportion of studies judged to be of unclear risk when
using RoB 2.

The domains looking at the blinding of patients and personnel were
also more frequently deemed to be low risk of bias when using RoB
2 – 94% of studies were low risk in these domains in RoB 2 vs 7% for
RoB 1. Although this could, in part, be due to systematic diOerences
between the sets of trials assessed, in exercise trials blinding is
oRen unfeasible and RoB 2 allowed for a more in-depth assessment
of the risk of bias that resulted in trials not being classified as high
risk in blinding domains.

Post hoc analysis comparing RoB 1 and RoB 2 assessment tools
for trials with specific comparison groups found the diOerences
between the tool judgements (i.e. RoB 2 with fewer trials judged as
‘unclear’ risk of bias) were greater in trials with no treatment than
those with other comparisons. Similar to other comparison types,
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no treatment comparisons were more likely to be judged low risk
of bias for blinding of patients and personnel with RoB 2 than with
RoB 1.

E5ects of interventions

See: Summary of findings 1 Summary of findings: Exercise
treatment compared with no treatment, usual care or placebo
for chronic low back pain; Summary of findings 2 Summary of
findings: Exercise treatment compared with other conservative
treatments for chronic low back pain

Complete meta-analysis data, including forest plots and full results
are provided in the ’Data and analyses’ section. Overall, there is
moderate-certainty evidence of eOectiveness of exercise treatment
for improving pain and functional limitations outcomes (Summary
of findings 1; Summary of findings 2).

Pain intensity outcomes

Ninety-nine studies (132 study groups) provided data on 9041
participants for earliest pain outcomes comparing exercise
treatment to other comparisons (40% of all included studies, 37%
of all included participants) (Analysis 1.1).

Exercise treatment versus no treatment, usual care or placebo

Thirty-five studies (47 study groups) provided data on 2746
participants comparing exercise treatment to no treatment
comparisons (including usual care and placebo) on pain outcomes.
The pooled mean diOerence in pain for exercise treatment
compared to no treatment comparisons at the earliest follow-

up point was -15.2 (95% CI -18.3 to -12.2; I2 = 75%). This eOect
is compatible with a clinically important improvement in pain
outcomes for exercise compared to no treatment. The prediction
interval describing the expected range of true eOect in similar
studies is -33.0 to 2.5.

This evidence was judged to be moderate certainty for the
comparison of exercise treatment to no treatment. The certainty
of the evidence was downgraded due to inconsistency (substantial
heterogeneity). There were no serious concerns due to indirectness,
imprecision, or publication bias. Seven studies (10 groups; 526
participants) were judged to have high risk of bias (19% of
participant data), however, exclusion of these studies in sensitivity
analysis did not change conclusions so the certainty of evidence
was not downgraded further (Summary of findings 1; Figure 3).
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Figure 3.   Funnel plots for primary analyses (x axis = mean di5erence). Earliest follow-up study results for: 1. Pain
outcome: a. exercise compared to placebo, no treatment or usual care, b. exercise compared to other conservative
treatments; and 2. Functional limitations: c. exercise compared to no treatment, usual care or placebo, d. exercise
compared to other conservative treatments.

 
Separate post hoc analysis of placebo treatments compared to
exercise treatments in studies providing pain outcome data (2
studies; 300 participants) found a pooled mean diOerence of -8.9

(95% CI -15.1 to -2.6; I2 = 0%) (Analysis 9.1).

Exercise treatment versus other conservative treatments

Sixty-four studies (85 study groups) provided data on 6295
participants comparing exercise treatment to other conservative
treatment comparisons. The pooled mean diOerence in pain for
exercise treatment compared to all other conservative treatments
investigated at the earliest follow-up point was -9.1 (95% CI -12.6

to -5.6; I2 = 93%). This improvement did not meet our prespecified
threshold for clinically important diOerence in pain outcomes,
but is probably meaningful. The prediction interval describing the
expected range of true eOect in similar studies is -40.1 to 21.9.

This evidence was judged to be low certainty for the comparison
of exercise treatment to other conservative treatments. The

certainty of the evidence was downgraded due to inconsistency
(considerable heterogeneity), and some evidence of publication
bias, however, heterogeneity   was partially explained by
exploration of eOect in specific comparison subgroups. There were
no serious concerns due to indirectness or imprecision. Eleven
studies (14 groups; 835 participants) were judged to have high
risk of bias (13% of participant data), however, exclusion of these
studies in sensitivity analysis did not change conclusions so the
certainty of evidence was not downgraded further  (Summary of
findings 2; Figure 3).

Short, medium and long-term follow-up periods

Data about pain outcomes for the short-term follow-up period
(approximately three months) were available for exercise
treatment compared to no treatment comparisons (MD -16.4, 95%
CI -20.3 to -12.4; participants = 2247; studies = 26; study groups =

37; I2 = 78%) (Analysis 1.2). This mean eOect of exercise treatment
is most compatible with a clinically important diOerence. The
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observed mean eOect diOerences did not meet this threshold of
clinically important diOerence at medium-term (approximately six
months) (MD -10.6, 95% CI -15.0 to -6.1; participants = 1491; studies

= 17; study groups = 20; I2 = 79%) (Analysis 1.3) or long-term follow-
up (approximately 12 months) (MD -11.8, 95% CI -22.0 to -1.6;

participants = 498; studies = 5; study groups = 5; I2 = 88%) (Analysis
1.4).

For exercise treatment compared to all other conservative
treatments investigated at specific follow-up periods, data at short-
term (MD -8.6, 95% CI -13.1 to -4.1; participants = 4874; studies = 47;

study groups = 60; I2 = 95%) (Analysis 1.2) and medium-term follow-
up periods (MD -8.1, 95% CI -12.3 to -3.9; participants = 4078; studies

= 38; study groups = 52; I2 = 90%) (Analysis 1.3) were similar and
probably meaningful. For the long-term follow-up period, smaller
non-significant diOerences were observed (MD -5.2, 95% CI -11.3 to

0.8; participants = 2490; studies = 19; study groups = 28; I2 = 92%)
(Analysis 1.4).

Subgroup analyses

Subgroup analyses explored the impact of population source,
symptom duration, study participants with leg pain or
neurologic symptoms, and specific type of conservative treatment
comparison.

Population source

Exploring population source, the pooled mean diOerence in pain
at the earliest follow-up period for exercise treatments compared
to no treatment groups were: healthcare study populations (MD
-16.9, 95% CI -20.9 to -13.0; participants = 1454; studies = 18; study

groups = 23; I2 = 68%), occupational populations (MD -22.9, 95%

CI -39.7 to -6.1; participants = 252; studies = 3; study groups = 3; I2

= 90%), and general or mixed populations (MD -12.2, 95% CI -17.1

to -7.3; participants = 1010; studies = 13; study groups = 20; I2 =
76%) (Analysis 2.1).

For exercise treatment compared to other conservative treatments,
the pooled mean diOerence in pain at the earliest follow-up period
were: healthcare study populations (MD -8.0, 95% CI -12.2 to

-3.9; participants = 2602; studies = 33; study groups = 46; I2 =
88%), occupational study populations (MD -14.6, 95% CI -28.4

to -0.8; participants = 935; studies = 9; study groups = 11; I2 =
97%), and general or mixed populations (MD -8.4, 95% CI -12.8

to -3.9; participants = 2698; studies = 21; study groups = 27; I2 =
87%) (Analysis 2.2).

Symptom duration

Exploring pain outcome results at the earliest follow-up period
according to the symptom duration of the study population, the
pooled mean diOerence for exercise treatments compared to no
treatment groups were: moderate symptom duration studies of 12
weeks to three years (MD -16.4, 95% CI -22.6 to -10.3; participants

= 523; studies = 8; study groups = 12; I2 = 77%), long symptom
duration > three years (MD -8.5, 95% CI -11.1 to -6.0; participants

= 1318; studies = 13; study groups = 17; I2 = 0%), and for studies
that did not specify symptom duration (MD -21.6, 95% CI -26.6

to -16.5; participants = 905; studies = 14; study groups = 18; I2 =
71%) (Analysis 3.1).

The pooled mean diOerence for exercise treatments compared to
other conservative treatment groups were: moderate symptom
duration studies of 12 weeks to three years (MD -10.6, 95% CI -18.1

to -3.0; participants = 1555; studies = 17; study groups = 25; I2 = 95%),
long symptom duration > three years (MD -6.8, 95% CI -11.7 to -1.8;

participants = 2094; studies = 17; study groups = 22; I2 = 83%) and
for studies that did not specify symptom duration (MD -9.5, 95% CI

-14.2 to -4.7; participants = 2646; studies = 30; study groups = 38; I2

= 91%) (Analysis 3.2).

Study participants with leg pain or neurologic symptoms

Exploring pain outcome results at earliest follow-up period
according to the inclusion of study participants with leg pain or
neurologic symptoms, the pooled mean diOerence for exercise
treatments compared to no treatment groups were: studies that
excluded participants with leg pain or neurologic symptoms (MD
-17.0, 95% CI -22.6 to -11.3; participants = 816; studies = 14; study

groups = 20; I2 = 83%), studies that included participants with
leg pain or neurologic symptoms (MD -15.9, 95% CI -20.9 to -10.9;

participants = 1382; studies = 13; study groups = 15; I2 = 74%),
and studies that did not specify (MD -11.2, 95% CI -14.7 to -7.8;

participants = 548; studies = 8; study groups = 12; I2 = 15%) (Analysis
4.1).

The pooled mean diOerence in pain outcomes at earliest follow-
up for exercise treatment interventions compared to other
conservative treatment groups were: studies that excluded
participants with leg pain or neurologic symptoms (MD -9.5, 95% CI

-14.6 to -4.4; participants = 1657; studies = 19; study groups = 23; I2 =
88%), studies that included participants with leg pain or neurologic
symptoms (MD -4.9, 95% CI -9.1 to -0.7; participants = 2766; studies =

27; study groups = 35; I2 = 85%), and studies that did not specify (MD
-13.7, 95% CI -20.0 to -7.4; participants = 1872; studies = 18; study

groups = 27; I2 = 93%) (Analysis 4.2).

Type of conservative treatment comparison

The pooled mean diOerence in pain at earliest follow-up period
for exercise treatments compared to other conservative treatments
were: education comparisons (MD -12.2, 95% CI -19.4 to -5.0;

participants = 2039; studies = 20; study groups = 26, I2 =
94%), manual therapy comparisons (MD 1.0, 95% CI -3.1 to

5.1; participants = 1632; studies = 12; study groups = 18; I2 =
74%), electrotherapy comparisons (MD -10.3, 95% CI -23.9 to 3.2;

participants = 200; studies = 3; study groups = 6; I2 = 91%), non-
exercise physical therapy comparisons (MD -10.4, 95% CI -15.2 to

-5.6; participants = 1869; studies = 21; study groups = 26; I2 = 89%)
and back school (MD -14.0, 95% CI -22.7 to -5.6; participants =

241; studies = 3; study groups = 3; I2 = 66%). Fewer than three
studies were available for each of the other comparison treatments:
psychological therapy, relaxation, anti-inflammatories  (Analysis
5.1).

Functional limitations outcomes

Eighty-eight studies provided data on 8946 participants for earliest
functional limitations outcomes comparing exercise treatment to
other comparisons (35% of studies, 37% of participants) (Analysis
1.5).
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Exercise treatment versus no treatment, usual care or placebo

Thirty-eight studies (50 study groups) provided data on 2942
participants comparing exercise treatment to no treatment
comparisons (including usual care and placebo) on functional
limitations outcomes. The pooled mean diOerence in functional
limitations with exercise treatment compared to no treatment
comparisons at the earliest follow-up point was -6.8 (95% CI -8.3 to

-5.3; I2 = 38%). This eOect did not meet our prespecified threshold
for minimal clinically important diOerence in functional limitations
outcomes. The prediction interval describing the expected range of
true eOect in similar studies is -13.2 to -0.4.

This evidence was judged to be moderate certainty for the
comparison of exercise treatment to no treatment comparisons.
The certainty of the evidence was downgraded due to potential
publication bias. There were no serious concerns due to
inconsistency, indirectness, or imprecision. Nine studies (13
groups; 495 participants) were judged to have high risk of bias
(17% of participant data),  however, exclusion of these studies in
sensitivity analysis did not change conclusions so the certainty
of evidence was not downgraded further (Summary of findings 1;
Figure 3).

Separate post hoc analysis of placebo treatments compared to
exercise treatments in studies providing functional limitations
outcome data (3 studies; 400 participants) found a pooled mean

diOerence of -5.6 (95% CI -11.2 to -0.01; I2 = 33%) (Analysis 9.2).

Exercise treatment versus other conservative treatments

FiRy-two studies (69 study groups) provided data on 6004
participants comparing exercise treatment to other conservative
treatment comparisons. The pooled mean diOerence in functional
limitations with exercise treatment compared to other conservative
treatments at the earliest follow-up point was -4.1 (95% CI

-6.0 to -2.2; I2 = 82%). This improvement did not meet our
prespecified threshold for clinically important diOerence in
functional limitations outcomes, but is probably meaningful. The
prediction interval describing the expected range of true eOect in
similar studies is -17.6 to 9.3.

This evidence was judged to be moderate certainty for the
comparison of exercise treatment to other conservative treatment.
The certainty of the evidence was downgraded due to inconsistency
(substantial heterogeneity), however, this  was partially explained
by exploration of the eOect in specific comparison subgroups.
There were no serious concerns due to indirectness, imprecision,
or publication bias. Seven studies (9 groups; 571 participants) were
judged to have high risk of bias (10% of participant data), however,
exclusion of these studies in sensitivity analysis did not change
conclusions so the certainty of evidence was not downgraded
further (Summary of findings 2; Figure 3).

Short, medium and long-term follow-up periods

Data about functional limitations outcomes for the short-term
follow-up period (approximately three months) were available for
exercise treatment compared to no treatment comparisons (MD
-7.4, 95% CI -9.2 to -5.6; participants = 2555; studies = 30; study

groups = 41; I2 = 43%)  (Analysis 1.6). This mean eOect did not
meet our prespecified threshold for clinically important diOerence.
Similar results were observed for medium-term (approximately six
months) (MD -6.6, 95% CI -8.3 to -4.8; participants = 1831; studies

= 22; study groups = 25; I2 = 21%)  (Analysis 1.7) and for long-
term follow-up periods (approximately 12 months) (MD -4.4, 95%

CI -7.3 to -1.5; participants = 550; studies = 6; study groups = 6; I2 =
0%) (Analysis 1.8).

For exercise treatment compared to all other conservative
treatments investigated at specific follow-up periods, data at short-
term follow-up is probably meaningful (MD -4.0, 95% CI -6.0 to

-1.9; participants = 5541; studies = 44; study groups = 58; I2 = 82%)
(Analysis 1.6). For medium-term follow-up (MD -2.2, 95% CI -4.5 to

0.1; participants = 3531; studies = 29; study groups = 40; I2 = 77%)
(Analysis 1.7) and long-term follow-up periods (MD 0.3, 95% CI -2.2

to 2.7; participants = 2816; studies = 15; study groups = 21; I2 = 71%),
smaller non-significant diOerences were observed (Analysis 1.8).

Subgroup analyses

Subgroup analyses explored the impact of population source,
symptom duration, study participants with leg pain or
neurologic symptoms, and specific type of conservative treatment
comparison.

Population source

Exploring population source, the pooled mean diOerence in
functional limitations at the earliest follow-up period for exercise
treatments compared to no treatment groups were: healthcare
study populations (MD -7.9, 95% CI -10.0 to -5.7; participants = 1900;

studies = 22; study groups = 28; I2 = 50%), occupational populations
(MD -3.4, 95% CI -7.1 to 0.4; participants = 237; studies = 4; study

groups = 5; I2 = 11%), and general or mixed populations (MD -5.7,
95% CI -8.4 to -2.9; participants = 651; studies = 9; study groups = 13;

I2 = 14%) (Analysis 2.3).

For exercise treatment compared to other conservative treatments,
the pooled mean diOerence in functional limitations at the earliest
follow-up period were: healthcare study populations (MD -3.3, 95%
CI -6.2 to -0.4; participants = 2488; studies = 28; study groups =

35; I2 = 86%), occupational study populations (MD -2.1, 95% CI

-7.0 to 2.9; participants = 583; studies = 4; study groups = 6; I2

= 81%), and general or mixed populations (MD -5.4, 95% CI -8.1

to -2.7; participants = 2873; studies = 19; study groups = 27; I2 =
72%) (Analysis 2.4).

Symptom duration

Exploring functional limitations outcome results at the earliest
follow-up period according to the symptom duration of the study
population, the pooled mean diOerence for exercise treatments
compared to no treatment groups were: moderate symptom
duration studies of 12 weeks to three years (MD -4.7, 95% CI -7.1

to -2.4; participants = 543; studies = 8; study groups = 11; I2 = 3%),
long symptom duration > three years (MD -5.6, 95% CI -7.4 to -3.7;

participants = 1295; studies = 13; study groups = 17; I2 = 0%), and
for studies that did not specify symptom duration (MD -8.5, 95% CI

-11.4 to -5.6; participants = 1104; studies = 17; study groups = 22; I2

= 62%) (Analysis 3.3).

The pooled mean diOerence for exercise treatments compared to
other conservative treatment groups were: moderate symptom
duration studies of 12 weeks to three years (MD -4.8, 95% CI -7.8 to

-1.8; participants = 1736; studies = 15; study groups = 21; I2 = 77%),
long symptom duration > three years (MD -4.9, 95% CI -8.5 to -1.2;
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participants = 2076; studies = 15; study groups = 21; I2 = 82%) and
for studies that did not specify symptom duration (MD -3.0, 95% CI

-6.2 to 0.2; participants = 2192; studies = 22; study groups = 27; I2 =
85%) (Analysis 3.4).

Study participants with leg pain or neurologic symptoms

Exploring functional limitations outcome results at the earliest
follow-up period according to the inclusion of study participants
with leg pain or neurologic symptoms, the pooled mean diOerence
for exercise treatments compared to no treatment groups were:
studies that excluded participants with leg pain or neurologic
symptoms (MD -6.0, 95% CI -8.1 to -3.9; participants = 983; studies =

15; study groups = 21; I2 = 24%), studies that included participants
with leg pain or neurologic symptoms (MD -6.6, 95% CI -8.4 to

-4.9; participants = 1676; studies = 17; study groups = 20; I2 = 7%),
and studies that did not specify (MD -7.3, 95% CI -13.5 to -1.2;

participants = 283; studies = 6; study groups = 9; I2 = 73%) (Analysis
4.3).

The pooled mean diOerence in functional limitations outcomes
at the earliest follow-up for exercise treatment interventions
compared to other conservative treatment groups were: studies
that excluded participants with leg pain or neurologic symptoms
(MD -5.9, 95% CI -8.9 to -2.9; participants = 2022; studies = 19;

study groups = 25; I2 = 83%), studies that included participants
with leg pain or neurologic symptoms (MD -0.9, 95% CI -3.50 to

1.71; participants = 2789; studies = 20; study groups = 27; I2 =
77%), and studies that did not specify (MD -6.7, 95% CI -10.5 to

-2.9; participants = 1193; studies = 13; study groups = 17; I2 =
73%) (Analysis 4.4).

Type of conservative treatment comparison

The pooled mean diOerence in functional limitations at the
earliest follow-up period for exercise treatments compared to other
conservative treatments were: education comparisons (MD -8.0,
95% CI -10.8 to -5.3; participants = 2598; studies = 19; study groups

= 26; I2 = 78%), manual therapy comparisons (MD 1.5, 95% CI -1.5

to 4.4; participants = 1637; studies = 12; study groups = 18; I2 =
64%), non-exercise physical therapy comparisons (MD -4.3, 95% CI

-9.0 to 0.4; participants = 1074; studies = 12; study groups = 13; I2 =
89%), and electrotherapy comparisons (MD -3.8, 95% CI -10.1 to 2.4;

participants = 248; studies = 4; study groups = 6; I2 = 71%). Fewer
than three studies were available for each of the other comparison
treatments: psychological therapy, back school, relaxation, and
anti-inflammatories (Analysis 5.2).

Sensitivity analyses

The results were robust to assumptions about data, functional
limitations outcome measures, risk of bias, and excluding trial
mean diOerence data that were judged to be improbable or
outlying. To test assumptions about data, we omitted studies that
required imputation of data to represent the follow-up outcomes
standard deviations, or where assumptions about the normality
of the data were questionable; this omitted 28 studies (28%;
43 groups; 2696 participants) from the primary pain outcome
meta-analysis, and 21 studies (23%; 30 groups; 2127 participants)
from the primary functional limitations outcome meta-analysis,
however, interpretation of results did not change. This sensitivity
analysis resulted in pooled estimates of mean diOerences for
pain and functional limitations outcomes for exercise treatment

compared to any other intervention at the earliest follow-up of MD

-12.1 (95% CI -15.5 to -8.7; I2 = 93%) (Analysis 6.1) and MD -5.5 (95%

CI -7.1 to -3.9; I2 = 77%) (Analysis 6.2), respectively.

We omitted 35 studies (39%; 45 groups; 2718 participants
omitted) to synthesise outcome results for only studies that
measured functional limitations using the Roland-Morris Disability
Questionnaire. This sensitivity analysis resulted in a pooled
estimate of mean diOerence for functional limitations outcomes for
exercise treatment compared to any other intervention at earliest

follow-up of MD -6.3 (95% CI -8.3 to -4.3; I2 = 78%) with similar eOect
size and heterogeneity observed (Analysis 6.3).

We omitted studies that were judged to have high risk of bias;
this omitted 18 studies (18%; 24 groups; 1361 participants) from
the primary pain outcome meta-analysis, and 16 studies (18%; 22
groups; 1066 participants) from the primary functional limitations
outcome meta-analysis. This sensitivity analysis resulted in
pooled estimates of mean diOerences for pain and functional
limitations outcomes for exercise treatment compared to any other
intervention at earliest follow-up of MD -11.2 (95% CI -14.1 to

-8.3; I2 = 91%)  (Analysis 7.1) and MD -5.6 (95% CI -7.1 to -4.1;

I2 = 77%)  (Analysis 7.2), respectively. We conducted a post hoc
sensitivity analysis to explore the impact of RoB 1 potentially
underestimating bias due to blinding (performance bias and
detection bias), and RoB 2 potentially overestimating bias due to
outcome measure blinding. These results did not change our results
or conclusions (results not presented).

To test robustness of our results, we conducted primary analyses
excluding trial data that were judged to be improbable or outlying
typical results in the field. These sensitivity analyses resulted in
exclusion of data from 12 studies in primary pain outcome meta-
analysis comparisons (12%; 17 groups; 1024 participants) (Analysis
8.1), and four studies were excluded in primary functional
limitations outcome meta-analysis comparisons (4%; 8 groups;
516 participants)  (Analysis 8.2). These results did not change
any conclusions, however average eOect sizes and heterogeneity
observed were smaller for pain and functional limitations
outcomes when outliers were omitted. Results were less
heterogeneous, and still showed strong eOectiveness of exercise
treatment, although not meeting our criteria for a clinically
important diOerence compared to no treatment for pain outcome

(MD -11.5, 95% CI -13.8 to -9.2; I2 = 47%).

Importance of population and exercise intervention
characteristics

The eOects of specific types of exercise treatments and delivery
characteristics on pain and functional limitations outcomes were
investigated in a companion publication. Detailed network meta-
analysis methods and results are presented in Hayden 2021b.

D I S C U S S I O N

This review is an updated assessment of the eOectiveness
of exercise for treatment of chronic non-specific low back
pain. A tremendous number of RCTs have been published
since the last publication of the Cochrane review (more than
200 additional studies included in this review). We identified
potential research integrity concerns and excluded 30 trials that
otherwise met selection criteria. We included 249 RCTs (24,486
participants), with 203 trials providing suOicient data for meta-
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analyses (19,633 participants): 142 RCTs compared exercise to
non-exercise comparisons (117 with data for meta-analyses), and
151 compared diOerent types of exercise treatments. Despite
considering study-level sources of clinical heterogeneity, the
studies within meta-analyses were heterogeneous. However, we
found consistent results across primary, subgroup and sensitivity
analyses to draw conclusions about the eOectiveness of exercise for
treatment of chronic low back pain described below.

Summary of main results

This systematic review provides useful information for primary
care clinicians to help guide their patient management and referral
practices.

There is moderate-certainty evidence that exercise treatment
is probably more eOective than no treatment, usual care or
placebo for pain intensity and functional limitations outcomes.
For pain intensity outcomes, our findings are most compatible
with a clinically important diOerence of 15 points compared to no
treatment; for functional limitations outcomes, the mean eOect
  did not meet our prespecified threshold for minimal clinically
important diOerence.  The observed eOect sizes would likely be
smaller for comparison to placebo only.

There is low to moderate-certainty evidence that there is a small
diOerence in pain and functional limitations for exercise treatment
compared with other conservative treatments. The eOect size did
not meet our prespecified threshold of clinically important group-
level diOerence, but is larger than mean eOects reported for other
treatments for low back pain. For example, a recent systematic
review of spinal manipulation for chronic low back pain found
that a mean diOerence of spinal manipulation compared with
non-recommended therapies was -7.5 (95% CI -11.5 to -3.5) for
short-term pain relief (Rubinstein 2019); a systematic review of
behavioural treatment reported an overall mean diOerence of -5.2
(95% CI -9.8 to -0.6) compared to usual care for short-term pain
relief (Henschke 2010); and another review found improvement in
pain outcomes with back school compared to no treatment to be a
mean diOerence of -6.1 (95% CI -10.2 to -2.0) (Parreira 2017).

Data from 64 trials comparing exercise treatment to other
conservative treatments found exercise to be more eOective,
although the eOect size was small and not clinically important
overall (9 points improvement in pain; 4 points improvement
in functional limitations); comparisons with some specific
other conservative treatments (e.g. electrotherapy, education
alone) showed exercise treatments to have larger improvements
compatible with a clinically important diOerence.

Adverse eOects of exercise treatment were rarely reported. When
they were reported, those likely to be related to the intervention
mainly included increased low back pain and muscle soreness.

Overall completeness and applicability of evidence

This review included numerous studies across geographic locations
and settings. Most studies were conducted in healthcare settings
where exercise treatments are oRen delivered, making this
evidence applicable to clinical practice. However, fewer studies
were available in community settings. Only nine studies conducted
in occupational settings contributed data to primary meta-
analyses, limiting the strength of this evidence. Subgroup

analyses suggested that the results are applicable to healthcare,
occupational and general/mixed populations.

A broad range of exercise treatments were investigated in the
included studies. We classified treatment groups according to
exercise types; the most common types included were core
strengthening and mixed exercise types. We also classified
exercises by design and delivery characteristics. The most common
design was standardised (e.g. an aerobics class delivered to
all participants), delivered in either a group or individually-
supervised format, with a median of 12 hours of exercise time
delivered over a median of eight weeks. These most common
exercise characteristics are in line with current clinical practice
in most regions, suggesting applicability of our findings. We may
have misclassified studies based on the (oRen) brief descriptions
available in study reports. By design, we aimed to include
studies that met a broad definition of exercise treatment. By
using a broad definition, the evidence remains relevant to many
stakeholders, and allows assessment of the impact of delivery and
design characteristics, which our team found to be important in
previous analyses. This broad inclusion likely contributed to the
heterogeneity across studies.

Comparison interventions for exercise treatment in the included
studies were no treatment, usual care, placebo and various other
conservative treatments. There are few studies comparing exercise
treatment to several conservative treatments that are described as
eOective for treating chronic low back pain in the NICE (National
Guideline Centre 2016) or ACP (Qaseem 2017) practice guidelines,
including NSAIDS (NICE and ACP recommended), psychological
therapies (NICE and ACP recommended), acupuncture (ACP
recommended), and tramadol or duloxetine (described as second-
line treatment options in the ACP guidelines). If any, future trials
on exercise treatment should evaluate eOectiveness and cost-
eOectiveness compared with other eOective therapies, as this will
guide clinicians in their choice for the best treatment.

In a related investigation, we found a dearth of complete reporting
of study methods, participant characteristics and results. Over
30% of studies did not report data comparable to a CONSORT
flow chart, 25% of studies did not fully report their method of
randomisation, and 33% of studies did not adequately report
allocation concealment. Half of the included studies failed to report
a set of minimal baseline characteristics (age, sex, baseline pain
intensity, duration of low back pain). These reporting gaps raise
questions about methods and potential biases. Additionally, a
substantial proportion of the eligible studies, almost 20%, that
measured our primary outcomes did not report data completely
or in a form usable in our meta-analyses. If we had not imputed
missing values, 38% of studies would have been omitted from
analysis as only 62% reported complete usable data. There is a
dire need for better reporting of trials. We suggest trialists use the
CONSORT tool when reporting trials. However, there is also a need
for journal editors to more strictly check whether trial manuscripts
meet the recommendations of these tools.

Many of the included studies, particularly more recently published
studies, had very small sample sizes (median = 70, IQR: 42 to
125 participants per study; median = 30 per group). Only 26% of
included trials had suOicient sample sizes for greater than or equal
to 80% power. Fewer than 20% had suOicient sample size to find
a statistically significant diOerence in the treatment eOect for a
planned realistic observed eOect. Exercise is by far the most studied
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intervention for low back pain. Additional small trials will not add
anything to the current evidence.

Despite these gaps in reporting, we think that it is unlikely
that inclusion of data from excluded studies would change
the conclusions reached in our review.

Quality of the evidence

Overall, there was moderate-quality evidence for the eOectiveness
of exercise treatment compared to no treatment, usual care or
placebo, and low to moderate compared to other conservative
treatments for pain and functional limitations outcomes. Evidence
was downgraded mainly due to heterogeneity across primary
analyses, which could not be explained by study and population-
level characteristics assessed in subgroup and sensitivity analyses.
Considerable heterogeneity in comparisons of exercise with other
conservative treatments could be partially explained by specific
comparison treatment subgroups.

We recorded and explored the impact of several sources
of heterogeneity, including setting, population, exercise
and comparison interventions, outcomes and study design
characteristics. Statistical heterogeneity as assessed with the I-

squared measure, was substantial in most primary analyses (I2 =
60-90%) and remained moderate to substantial in most subgroup
and sensitivity analyses.

There are several additional important sources of heterogeneity
when considering the eOectiveness of exercise treatment,
including heterogeneity in the exercise treatments, comparison
interventions, and individual patient level diOerences. Our primary
analyses considered all types of exercise treatment together.
We recognise that these represent a very heterogeneous set of
interventions. However, there is limited evidence that one specific
type of exercises is more eOective than others (Foster 2018).
Clinical guidelines recommend exercise programmes that take
individual needs, preferences, and capabilities into account. We
think that there is value to look broadly at exercise treatment as
an intervention since there are likely to be common mechanisms of
eOect. Further research is needed to better define and assess the
most eOective components. Exploration of individual level patient
characteristics and their relationship with the eOectiveness of
exercise was beyond the scope of this review, however, is important
to consider in future research (Malmivaara 2019).

The included studies broadly represented the heterogeneous
chronic low back pain population, so we did not rate down the
quality of evidence available for indirectness. Precision was high
for the estimates of treatment eOect for both pain and functional
limitations outcomes due to the large number of trials, and thus
participants, available for all primary analysis comparisons. There
was evidence of potential publication bias in the analysis of
exercise versus other conservative treatment for pain data, and for
functional limitations outcomes for exercise versus no treatment,
usual care or placebo; we downgraded the certainty of the evidence
in these analyses due to this potential publication bias. No evidence
of publication bias (Egger’s test for funnel plot asymmetry) was
found for other analyses.

Potential biases in the review process

Our systematic review, and the evidence presented within,
has numerous strengths aOorded by our structured processes,

comprehensive search, assessment, and the large number of
studies available. Limitations in our review are mainly related to
potential selection and publication biases. A further source of both
the limitations and strengths of this review is the sheer volume of
included studies and, as a result, the duration of time to complete
the review.

In the interest of completing this review, we were not able to
extract data and incorporate results from 152 trials from our most
recent electronic search update. We also identified 20 non-English
language publications, however, we were not able to translate
these in time for submission. These 172  studies are ‘awaiting
assessment’. Considering the limited change in the conclusions of
this systematic review since the last publication in 2005, and the
limited impact of multiple subgroup and sensitivity analyses on
interpretation of results, we do not expect that the addition of more
study data will result in a change of the overall conclusions.

At least two reviewers independently assessed trials for inclusion,
extracted and checked data, and assessed risk of bias, with a
third reviewer adjudicating any discrepancies. Because of the
long duration to complete this review, the personnel involved in
the review changed. At each search update (generally yearly) all
extracted data were cleaned and re-checked to ensure consistency.
This impacted the eOiciency of review completion; however, we
do not believe that this negatively impacted the reliability of the
data. Indeed, it resulted in a very transparent and well documented
process of electronic data capture and data validation as all data
extraction was moved to Distiller SR.

Additional limitations of our systematic review methods related
to length of time to complete this review were due to changes in
systematic review methods recommendations since approval of
our protocol in 2012. Recommendations for risk of bias assessment
changed over the course of our review. We used the Cochrane
Back and Neck group operationalisation of the Cochrane RoB 1
tool with high risk of bias defined by a threshold cut-point of the
12 tool items assessed based on the primary pain and functional
limitations outcomes (both self-report). This threshold may have
misclassified studies as high or low risk of bias. We do not think that
this introduced systematic bias; sensitivity analyses modifying the
assessment of blinding did not change our conclusions.

Despite feasibility limitations, there are benefits to our large
systematic review and overarching review question. We were able
to observe patterns in the study reports and data that may be
missed with smaller focussed systematic reviews. A comprehensive
investigation of research integrity characteristics was prompted by
identification of exact duplication of data in two eligible studies
(identified during a data checking stage prior to primary analyses).
We defined integrity characteristics, planned and implemented
additional data extraction without consideration of study results,
and conducted analyses with studies blinded (identified by a study
ID). This assessment was not described in our original protocol.

We have adopted a conservative estimate of clinical importance
based on the upper interquartile range estimate of smallest
worthwhile eOect from a study of physiotherapy treatment for
chronic low back pain (Ferreira 2013), representing a diOerence
that 75% of participants reported as being worthwhile compared to
no treatment. Two recent systematic reviews of drug interventions
for low back pain have used a lower smallest worthwhile
eOect of 10 points for pain and for function. With a higher
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threshold for important diOerence in pain outcome, we may
have underestimated the clinical importance of the diOerence
for exercise treatments. It is also important to consider that the
smallest worthwhile eOect estimates are specific for treatment and
comparison interventions. The available research (Christiansen
2018; Ferreira 2013) estimated the smallest worthwhile eOect
values for physiotherapy treatment compared to no treatment. One
might expect diOerent estimates compared to other conservative
treatment comparisons, as we have included in this review.

Although we undertook a comprehensive electronic search strategy
with no restrictions and searched the reference lists of included
studies and other published reviews, we may have missed relevant
studies in the search or screening process (our funnel plot analysis
of exercise versus other conservative treatments suggests potential
publication bias). However, we consider it highly unlikely that we
have missed any important, large studies.

We contacted authors for missing information but had responses
from only 31% of those contacted. We did improve response rates
(from 25% to 47%) by moving information requests from email
to REDCap electronic survey. The overall low response may have
introduced bias in our results if author response was selective.

Our definition of research integrity concerns resulting in exclusion
of studies from our review was based on a combination of multiple
conduct or reporting issues, including serious plagiarism and/or
predatory journal publication. We also excluded two trials where
there was unexplained exact duplication of study data (unresolved
aRer report to the author institutions and publishing journal
editors). Similar criteria have not previously been used to exclude
studies from Cochrane reviews. However, we feel strongly that such
exclusions are necessary and justified to increase confidence in
the evidence base. We may have misclassified and inappropriately
excluded useful study data; however, these exclusions did not
change our results or conclusions.

Future updates of this review will assess evidence for health-
related quality of life and patient-perceived recovery outcomes, as
available. We also plan to use RoB 2 consistently across all studies;
although there are challenges with the use of the tool, and lower
agreement scores (Minozzi 2020), this approach has face validity for
study/outcome level assessment of potential biases.

Agreements and disagreements with other studies or
reviews

EOectiveness of exercise treatment for low back pain is a very
active research field. Hundreds of systematic reviews on focussed
populations or exercise types have been published in the past 10
years. While there has been an abundance of systematic reviews
published on the eOectiveness of exercise for low back pain, it
is interesting to note that  Almeida 2020  found that 74% of the
28 included reviews of “exercise for low back pain” interventions
had an overall confidence rating of critically low. All four reviews
rated as high (3) or moderate (1) were prospectively registered
Cochrane reviews, including the first publication of this review in
2005. This review presents the most comprehensive identification
and evaluation of the evidence about the eOectiveness of exercise
treatment, broadly defined, for treatment of chronic low back pain.
In this systematic review, we have drawn similar conclusions to
the previous publication of this Cochrane review (Hayden 2005a),
with more confidence, supported by a much larger number of

available trials and participants, more robust methods, and several
additional analyses. Our observed eOect sizes are larger than
previously observed. Sensitivity analyses omitting study results
that were outlying and considered improbable show smaller
eOects, however, similar interpretation of eOectiveness of exercise
treatment. We used this strategy in our primary analysis to present
a more conservative and in our opinion more reliable assessment
of the evidence.

Large reviews of all treatments for low back pain have made
similar conclusions about the eOectiveness of exercise treatment.
A recent update of an Agency for Healthcare Research and Quality
(AHRQ) systematic review of non-pharmacological interventions
for chronic musculoskeletal conditions reported moderate-quality
evidence of eOectiveness of exercise treatment for chronic low back
pain at short-term follow-up for function, and low-quality evidence
for pain (all time points) and at medium and long-term time points
for function (Skelly 2020).

Overlapping focussed reviews of specific types of exercise therapies
include published Cochrane reviews (Saragiotto 2016; Schaafsma
2013; Wieland 2017; Yamato 2015), Cochrane protocols (Liu 2013;
Machado 2012a; Machado 2012b) and many recent systematic
reviews that have been published outside of the Cochrane Library
(Alhakami 2019; Namnaqani 2019; Niederer 2020; Shi 2018; Vanti
2019; Wewege 2018; Zhang 2019a; Zou 2019b). These reviews have
included five to 29 studies on treatments for chronic low back pain -
a small proportion of the studies included here with more focussed
review questions and selection criteria, and some diOerences in
methods. Similar to our findings, the Cochrane reviews reported
low to moderate-quality evidence that the specific exercise
type investigated produced small to moderate improvements
in outcome compared to minimal intervention; they similarly
reported limited evidence of important diOerences compared to
other types of conservative treatments. Non-Cochrane reviews,
oRen on focussed topics with a small number of included studies,
usually reported significant favourable results, oRen not meeting
minimal clinically important outcomes.

We believe that the most eOective components and approach
of exercise treatments for low back pain patients have yet to
be confirmed. EOectiveness studies have only recently raised
the importance of considering likely mechanisms of eOect and
few available trials appear to have planned their interventions
considering potentially eOective mechanisms (Wood 2019; Wood
2021). Exercise treatments investigated have been heterogeneous
in treatment design, dose, delivery format, specific exercise types,
and are oRen combined with other conservative treatments
(Ferreira 2010). Even with the large number of trials included in this
review, remaining heterogeneity, incomplete descriptions and our
potential misclassification makes this diOicult to tease apart. Our
prior work found that exercise design and delivery characteristics
were statistically associated with improved eOectiveness for
pain and functional limitations outcomes, more so than specific
exercise types (Hayden 2005a; Hayden 2005b; Hayden 2005c).
Our related network meta-analysis study (Hayden 2021b) found
Pilates, McKenzie therapy and functional restoration exercises were
more eOective than other exercise types for reducing pain and
functional limitations. The results in this network meta-analysis
were consistent for the benefits of other conservative treatments
added to an exercise treatment, and greater benefits of higher
dose.
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Implications for practice

Clinicians oRen turn to systematic reviews and the resulting
guideline recommendations to inform their treatment of patients.
This review fills an identified gap, the need for updated, high-
quality review of general exercise (Almeida 2020). We found
moderate evidence that exercise probably provides a small benefit
for pain outcomes in treatment of chronic low pain compared to
no treatment comparisons (including   usual care and placebo).
The observed treatment eOect for functional limitations outcomes
was small and was not considered clinically important. Exercise
treatment was found to have improved pain and functional
limitations outcomes compared to other conservative treatments,
however, these eOects are small and not considered clinically
important. We are not able to make recommendations about
specific exercise types based on the results of this review, nor on
the work of others to date; however, a related publication by this
team will address this topic.

Due to insuOicient reporting of adverse events in included trials,
we are not able to confirm the safety or harms related to exercise
treatment for chronic low back pain; however, the trials that did
measure adverse events report few and mostly minor adverse
eOects, such as muscle pain. Based on available evidence, exercise
is likely a good option to manage chronic low back pain. However,
when determining if exercise is right for their patient, clinicians can
take into consideration a wide range of factors including patient
preference, suitability, access, and costs.

Implications for research

We have identified 451 RCTs on exercise treatment for chronic
low back pain (279 assessed, 172 awaiting assessment). Low
back pain researchers need to avoid further research waste by
ensuring future trials contribute to the evidence base by thoughtful
planning, robust conduct, large sample size, complete protocol and
manuscript reporting, sharing trial data for validation and future
meta-syntheses, and publication to properly archive results.

One of the primary benefits of systematic review and meta-analysis
is combining studies of small sample sizes. However, the field is
now saturated with small exercise trials many of which suOer from
poor planning, conduct, and reporting due to limited resources.
EOorts and research funding may be better spent on the co-
ordination of multi-site studies, and the development of supports
for good conduct and reporting.

It is our position that there needs to be more co-ordinated
and thoughtful planning of trials in the field. This includes
the identification of existing gaps and the planning of exercise
treatments and assessment of outcomes based on the proposed
mechanisms of eOect (Bird 2020; Wood 2020a).

Future trials should assess the recommended core outcome
set (Chiarotto 2018), including health-related quality of life and
perceived eOect; we found these important outcomes were only
available for a small subset of studies. Trials should include the
systematic measurement of harms, such as adverse events. There
is also a need for careful selection of comparison groups to best
contribute to evidence about the eOective management of low back
pain.

In addition, a more comprehensive measurement of baseline
participant characteristics will allow for future investigation
of treatment eOect modifiers and mediating characteristics
(even when single trials are insuOiciently powered for such
analyses). Currently, inconsistent availability and measurement
of patient baseline characteristics limit the ability to assess the
generalisability of the trials and the overall body of evidence.
Furthermore, this limits the usefulness of the trial to contribute
to future important IPD meta-analyses. IPD meta-analyses are
the most feasible way to investigate potential treatment eOect
modifiers. Identifying potential treatment eOect modifiers and the
phenotypes of patients who are likely to benefit more from a
specific treatment is an important goal and a long-term back pain
research priority (Costa 2009b; Henschke 2007).

We support and encourage initiatives to make research data
accessible for testing and further analyses. There are several
benefits of this, including opportunities to double-check data
(before, during or aRer publication), which provides a collegial
way to ensure the best quality of evidence is disseminated. Data
sharing has the additional benefit of enabling analyses of IPD data
to identify treatment eOect modifiers in a more robust way, without
the limitations of ecological bias from study level data.

Finally, we believe there needs to be an increased emphasis
on publishing trials in reputable journals with peer review and
editorial processes to confirm the robustness of methods, assure
complete reporting, and to require the proper archive of results
to be included in future evidence reviews. If authors choose to
publish their work in predatory journals, there does need to be a
transparent system to determine if their trials should be eligible for
inclusion in systematic reviews.

Future systematic review methods recommendations 

One of the key benefits of a large overarching review, such as this
one, is the ability to identify relationships that are not able to
be investigated in smaller focussed reviews (e.g. characteristics of
delivery, populations). Overarching reviews also have the potential
to decrease the duplication of eOort that oRen happens when
multiple authors groups extract the same data for the same studies
for inclusion in slightly diOerent reviews. Overarching reviews
enable the inclusion of trials that do not otherwise meet inclusion
criteria for focussed reviews such as mixed exercise treatments
(which represented 23% of all exercise groups in this review).
However, feasibility of such large reviews is a barrier – they require
tremendous time and resources for one team to complete and
funding opportunities for systematic reviews are very limited. This
presents an opportunity for more co-ordination of eOorts within the
limits of the current flawed academic credit and funding system.

This review has highlighted additional methods considerations
for future systematic reviews, including attention to issues of
research integrity in RCTs. We need further study to understand how
to appropriately define and measure problematic characteristics,
and to understand the relationships between study integrity
characteristics and the reported outcomes. Issues of poor conduct,
incomplete reporting, insecure archiving, and outright fabrication
or fraud cannot be ignored and may be more problematic in some
fields. These issues are important for systematic review authors
and warrant investigation and consideration in the selection of
studies and in the analyses conducted to summarise a body of
evidence.
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We particularly draw attention to the issue of outlying and
improbable results presented in RCTs. We defined a high threshold
to consider results improbable or outlying and conducted
sensitivity analyses to exclude these study data. In this review,
the results and conclusions did not change in direction with the
exclusion of improbable or outlying eOects, adding robustness
to the conclusions. However, the exclusion of these studies from
analyses did impact the interpretation of the clinical importance of
results; with a smaller number of studies, individual study results
could have more weight in analyses and provide incorrect results
and conclusions.

We posit that we should stop doing the same type of trials
about exercise treatment. Additional trials are unlikely to add
anything to our knowledge, unless they are based on a new
and plausible hypothesis for the cause of low back pain and a
potential working mechanism of the intervention. Future studies
should evaluate whether exercise treatment is cost-eOective
compared to other interventions with similar eOects. This will help
patients, clinicians and policy-makers to decide which intervention
to choose. Implementation studies that evaluate how to best
introduce exercise treatment in healthcare settings, and how to
increase compliance seem important as well. Additionally, using
modern technologies to support exercise treatments, monitor
compliance, give positive feedback, and monitor outcomes may be
the best way forward.

Finally, progress in the field is unlikely to be feasible with
small individual studies, so it will need to be facilitated by
increased international collaboration, prospective planning of
multi-site and multi-country trials, standardising measurement
of baseline characteristics, and potentially by sharing of data

through accessible repositories. Future prospective co-ordination
and collaboration for more consistent data collection will help
researchers identify treatment eOect modifiers. This will further
advance a personalised management approach for chronic low
back pain.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Study design: RCT
Setting: Poland, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 60 (E1 = 30, E2 = 30)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): 100%

Interventions Exercise Group 1 (E1): Strengthening exercises for the abdominal, gluteal, hip, and back muscles,
post-isometric relaxation of muscles, active mobilisations, stretches; type = mixed; duration = 2 weeks;
dose = low; design = individualised; delivery = individual; additional intervention = lumbar support &
other
Exercise Group 2 (E2): Strengthening exercises for abdominal, back, and thigh muscles and buttocks,
stretching exercises for dorsal muscles, hip flexors and ischiotibial muscle, respiratory exercises; type
= stretching & strengthening; duration = 2 weeks; dose = low; design = standardised; delivery = group;
additional intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Adamczyk 2009 
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Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomly assigned to two groups of 30.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Dropout rate not reported

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Selective reporting (re-
porting bias)

Low risk Yes

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Yes

Adamczyk 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Pakistan, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 120 (E1 = 60, E2 = 60)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants

Akhtar 2017 
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Mean age (years): 46
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Core stabilisation exercise: exercises targeting deep muscles of the abdomen,
ultrasound and transcutaneous electrical nerve stimulation; type = core strengthening; duration = 6
weeks; dose = low; design = standardised; delivery = individual; additional intervention = electrothera-
py
Exercise Group 2 (E2): Routine physical therapy exercise "Exercise not specifically targeted to core
muscle of the spine"; type = strengthening & stretching; duration = 6 weeks; dose = low; design = stan-
dardised; delivery = individual; additional intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation method used computer-generated random number table.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; article stated patients were "blinded form[sic] the treatment they re-
ceived" but this did not seem possible; 2. Unlikely that lack of patient blinding
caused deviation from intended interventions because patients had no control
over the delivery of intervention.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. No information on which therapists provided which treatments;
exercise protocols were explicit, and adequately distinct.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. Exercise versus exercise; unlikely that either treatment seemed to
be better from the patient perspective.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 12 of 120 lost or discontinued

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found; fully reported within
this publication

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline except no report
of sex distribution or duration of symptoms

Akhtar 2017  (Continued)
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Co-interventions avoided
or similar (performance
bias)

High risk No information on co-interventions reported in this study

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Visual Analogue Scale (for pain) is a well-validated tool in the
low back pain context.

Other bias Low risk Appeared free from other sources of bias

Akhtar 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Nigeria, healthcare
Exercise groups: 4
Comparison groups: 0

Participants Number of participants: 74 (E1 = 18, E2 = 18, E3 = 20, E4 = 18)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 48
Sex (female): 47%

Interventions Exercise Group 1 (E1): Muscle energy technique: undefined posture held against therapist resistance
to promote relaxation of the other muscle in the antagonistic pair; type = stretching & strengthening;
duration = 8 weeks; dose = low; design = standardised; delivery = individual; additional intervention =
none
Exercise Group 2 (E2): Core stabilisation; type = core strengthening; duration = 8 weeks; dose = low;
design = standardised; delivery = individual; additional intervention = none
Exercise Group 3 (E3): Muscle energy technique, core stabilisation; type = stretching & core strength-
ening; duration = 8 weeks; dose = low; design = standardised; delivery = individual; additional interven-
tion = none
Exercise Group 4 (E4): Educational booklet and conventional stretches; type = stretching; duration = 8
weeks; dose = low; design = standardised; delivery = individual; additional intervention = advice/educa-
tion

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was accomplished "via a computer-generated random num-
ber sequence".

Akodu 2017 
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Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments. 2. All 4 arms received some level of activity in their treatment and novel
interventions would not be easily accessible outside of the study setting.

Blinding of care provider
(performance bias)

High risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Lack of care provider blinding may have caused deviations
from intended intervention, as providers had significant contact with all treat-
ment groups, and different expectations of groups' efficacies; 3. If lack of care
provider blinding did cause deviations from intended interventions, these de-
viations would not have been balanced because of different expectations of
groups' efficacies; 4. If lack of care provider blinding did cause deviations from
intended interventions, we expected overestimation of "better" groups' out-
comes and underestimation of control group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for this study were the patients themselves, who could
not be blinded to allocation due to the nature of the treatments; 2. Pain and
functional questionnaires are subjective, and responses could be altered by
awareness of intervention; 3. Muscle energy technique is a relatively novel
sounding intervention and some patients may have higher expectations for it
than the other interventions.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 7% (5/74).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Not explicitly stated but no indication that patients were analysed other-
wise; numbers matched up for analysis and allocation.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

High risk Baseline similarity between groups on age, body mass index and pain; func-
tion was not similar, sex distribution was suspiciously not reported by group,
and duration of symptoms was not measured.

Co-interventions avoided
or similar (performance
bias)

Low risk No mention of co-interventions in the study

Compliance acceptable in
all groups (performance
bias)

Low risk All patients completed the study; seemed indicative of all patients followed
up; not all patients completed every session; no information on compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were identical regardless of treatment group 2. Vi-
sual Analogue Scale (for pain) and Oswestry Disability Index (for function) are
well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Akodu 2017  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Finland, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 293 (E1 = 141, E2 = 152)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 40
Sex (female): 55%

Interventions Exercise Group 1 (E1): Muscle training; pool exercises; indoor and outdoor activities (as part of a multi-
disciplinary programme); type = mixed; duration = 3 weeks; dose = high; design = standardised; delivery
= group; additional intervention = electrotherapy & manual therapy & back school
Exercise Group 2 (E2): Guided or self-controlled physical exercises including aerobic, strengthening,
and stretching exercises; type = mixed; duration = 3 weeks; dose = high; design = individualised; deliv-
ery = independent with follow-up; additional intervention = psychological therapy & relaxation

Outcomes Core outcomes reported: Function (Million Index); work (sick-leave days and occupational handicap)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Financial disclosure/device statement category: 3, 7
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk A total of 98% of patients from the baseline examinations participated in the
12-month follow-up.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Alaranta 1994 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

64



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Alaranta 1994  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Saudi Arabia, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 72 (E1 = 28, E2 = 24, C1 = 20)
Chronic LBP duration: 13.9 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 33
Sex (female): 0%

Interventions Exercise Group 1 (E1): Exercises for strengthening, stretching, mobilising, co-ordinating, and stabilis-
ing abdominal, back, and pelvic muscles; type = core strengthening; duration = 4 weeks; dose = high;
design = individualised; delivery = individual; additional intervention = electrotherapy
Exercise Group 2 (E2): Exercises for strengthening, stretching, mobilising, co-ordinating, and stabilis-
ing abdominal, back, and pelvic muscles; type = mixed; duration = 4 weeks; dose = high; design = indi-
vidualised; delivery = individual; additional intervention = placebo
Comparison Group 1 (C1): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were assigned a specific ID# and randomised using a GraphPad
programme.

Alayat 2014 
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Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Patients did not know which group they were assigned to or which treatment
they would be offered.

Blinding of care provider
(performance bias)

High risk Single-blinded only

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the three treatment groups at
baseline.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Family members were responsible to record when the study participant per-
formed the home exercises and all reported no deficiencies.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Alayat 2014  (Continued)

 
 

Study characteristics

Methods Study design: Cluster-RCT (NCT00439764)
Setting: Spain, healthcare
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 348 (E1 = 100, C1 = 109, C2 = 139)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 51
Sex (female): 67%

Albaladejo 2010 
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Interventions Exercise Group 1 (E1): Stretching and active exercises for abdominal, lumbar and thoracic back exten-
sors, psoas, ischiotibial, and pelvic muscles; type = core strengthening & stretching; duration = 1 week;
dose = low; design = partially individualised; delivery = group; additional intervention = advice/educa-
tion & relaxation
Comparison Group 1 (C1): Usual care/no treatment (healthy nutrition booklet and 15-minute group
talk)
Comparison Group 2 (C2): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (12-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (global assessment pain/disability (4 categories))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Regional Government of Castilla-Leon; Kovacs Foundation
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation to the three groups was performed blindly according to a ran-
dom numbers table.

Allocation concealment
(selection bias)

Low risk Primary care physicians were not informed about which group they had been
allocated to.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Authors said there was blinding, however, we believe this was not possible.

Blinding of care provider
(performance bias)

Unclear risk Primary care physicians were not informed about which group they had been
allocated to.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All questionnaires were self-administered and completed by the patients on
their own, unaccompanied by healthcare staO or third parties.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There were no losses to follow-up.

Participants analysed in
group allocated (attrition
bias)

Low risk There were no losses to follow-up.

Selective reporting (re-
porting bias)

Low risk Yes

Groups similar at baseline
(selection bias)

Low risk Groups were very similar

Co-interventions avoided
or similar (performance
bias)

Low risk All patients received the usual treatment for low back pain in the Spanish Na-
tional Health Service as provided by their primary care physician.

Albaladejo 2010  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Low risk In order to reduce the number of losses to follow-up, a treatment co-ordinator
blinded to the kind of intervention patients had received, was in charge.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Post-treatment, follow-up the same

Albaladejo 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 33 (E1 = 14, C1 = 19)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 37
Sex (female): 100%

Interventions Exercise Group 1 (E1): Multiple components: exercise plus home exercises; type = stretching &
strengthening; duration = 16 weeks; dose = high; design = standardised; delivery = group; additional in-
tervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: São Paulo Research Foundation (Process n. 1997/05744-3)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement was not available.

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)

Unclear risk Support for judgement was not available.

Alexandre 2001 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Unclear risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Alexandre 2001  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 48 (E1 = 24, E2 = 24)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 50
Sex (female): 100%

Interventions Exercise Group 1 (E1): Core stabilisation exercises: stabilisation exercises for the multifidus and trans-
versus abdominis muscles (30 minutes), warm-up (5 minutes), stretching (5 minutes), cool down (5
minutes); type = core strengthening; duration = 6 weeks; dose = low; design = standardised; delivery =
group; additional intervention = none
Exercise Group 2 (E2): Conventional exercise: lumbar isometric and lumbar flexion-extension exercis-
es, 1 set of 20 repetitions daily; type = flexibility/mobilising; duration = 6 weeks; dose = low; design =
standardised; delivery = independent with follow-up; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 13 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received

Alp 2014 
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Other: Information modified for author contact, SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated table of numbers

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All of the patients completed the programme, and none of the patients had
radicular pain.

Participants analysed in
group allocated (attrition
bias)

Low risk All of the participants were included in the statistical analysis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk At baseline evaluation, the groups were determined to be homogeneous for
patient characteristics and clinical measurements (except 36-Item Short Form
Health Survey phydimension)

Co-interventions avoided
or similar (performance
bias)

Low risk Patients instructed not to take non-steroidal anti-inflammatory drugs or any
analgesic during the intervention period

Compliance acceptable in
all groups (performance
bias)

Low risk Two subjects in the core-stabilization exercise group and three subjects in the
home-based conventional exercise group missed some of the exercise ses-
sions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Alp 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Andrusaitis 2011 
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Setting: Brazil, not specified
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 10 (E1 = 5, E2 = 5)
Chronic LBP duration: 7.5 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 46
Sex (female): 100%

Interventions Exercise Group 1 (E1): Progressive strengthening exercises for abdominal, back, and hip muscles, 3
sets of 10 repetitions; warm-up on bike (10 minutes); type = core strengthening; duration = 6 weeks;
dose = low; design = partially individualised; delivery = individual; additional intervention = not speci-
fied
Exercise Group 2 (E2): Stabilisation exercises starting with the dorsal decubitus and progressing to the
ventral decubitus, in seated, 4-support, and standing positions, warm-up on bike (10 minutes); type =
core strengthening; duration = 6 weeks; dose = low; design = partially individualised; delivery = individ-
ual; additional intervention = not specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed by means of a draw using opaque envelopes
containing folded papers that allocated patients.

Allocation concealment
(selection bias)

Low risk Randomisation was performed by means of a draw using opaque envelopes
containing folded papers that allocated patients.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The evaluation protocol was administered one week before the treatment was
started and one week after it was terminated by two experienced evaluators.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Andrusaitis 2011  (Continued)
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Groups similar at baseline
(selection bias)

High risk Patients in Group A presented symptoms of longer duration (a mean of 78
months) than Group B's symptoms (a mean of 7.2 months).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Andrusaitis 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02178202)
Setting: Iran, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 14 (E1 = 7, E2 = 7)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 37
Sex (female): 43%

Interventions Exercise Group 1 (E1): Harmonic mobilisation technique: lower limb lifted by sling, patients asked to
move leg side to side; type = flexibility/mobilising; duration = 2 weeks; dose = low; design = partially in-
dividualised; delivery = individual; additional intervention = none
Exercise Group 2 (E2): End range loading, back extensions; type = core strengthening; duration = 2
weeks; dose = low; design = standardised; delivery = individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used "the blocked randomization method (based on sample size in each
group)"

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Arab 2016 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were quite distinct and clearly
prescribed.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not
be blinded due to the nature of the treatments; 2. Pain and function question-
naires are subjective and can be altered by knowledge of intervention; 3. No
clear better intervention, both groups receiving active treatment, no reason to
alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 1. No description of dropout rate; 2. Analysis did not account for missing da-
ta; no sensitivity analysis; 3. Increased pain and function could cause missing-
ness; 4. No indication of missing values; 5. No indication of missing values

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. Study analysed and reported as described in methods section; protocol was
registered (NCT02178202) but contained no pre-planned outcomes.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline, except did not
report duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk "To control the effects of other interventions, the patients were asked to ab-
stain from exercise, medication use, and/or any type of modalities through the
period of study".

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) and Roland-Morris Disability
Questionnaire (for function) are well-validated tools in the low back pain con-
text.

Other bias Low risk Appeared free from other sources of bias

Arab 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Germany, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 45 (E1 = 24, C1 = 21)
Chronic LBP duration: Not specified (not specified)

Arampatzis 2017 
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Neurological/radicular symptoms: No participants
Mean age (years): 32
Sex (female): 42%

Interventions Exercise Group 1 (E1): Seventy-minute abdominal perturbation training as stabilisation exercises with
10 minutes whole body exercises and 10 minutes cool down exercises; type = core strengthening; dura-
tion = 13 weeks; dose = high; design = partially individualised; delivery = individual; additional interven-
tion = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Low Back Pain Rating Scale)
Follow-up time periods available for syntheses: 13 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: German Federal Institute of Sport Science; MiSpEx National Research Network for
Medicine in Spine Exercise (Grant Number 080102A/11-14)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block random-number procedure

Allocation concealment
(selection bias)

Low risk Treatment allocation was likely concealed; the randomisation procedure was
controlled by a member of the same institution, who was not involved in the
design and execution of the study.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Exercise therapy required machinery that would not be accessible
outside of study context.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Therapists seemed to have had minimal contact with control
group; exercise therapy so distinct and specific that no deviation could casual-
ly occur.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors in this study were the patients themselves, who could
not be blinded due to the nature of the treatments; 2. Pain and functional
questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Likely that lack of patient blinding led to perception that ex-
perimental group was better than control, and so biased the outcome assess-
ments accordingly; pain study results supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 5 patients of 45 did not finish the study, 11%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the treatment group
to which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this paper all
outcomes and analyses fully reported, functional status not measured, but iso-
metric measurements likely took place.

Arampatzis 2017  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar at baseline on age, sex, pain, height and
weight, but there was no reporting of duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk Co-interventions were largely avoided, as the study excluded patients with
continuous dependency on pain relief medication or physiotherapist treat-
ment.

Compliance acceptable in
all groups (performance
bias)

Low risk No information on compliance/adherence/attendance to sessions was report-
ed.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were identical, regardless of treatment group; 2.
Visual Analogue Scale (for pain) is a well-validated tool in the low back pain
context.

Other bias Low risk Appeared free from other sources of bias

Arampatzis 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Thailand, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 42 (E1 = 21, C1 = 21)
Chronic LBP duration: 9.6 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 74%

Interventions Exercise Group 1 (E1): Proprioceptive neuromuscular facilitation training focussed on trunk muscles;
type = core strengthening; duration = 4 weeks; dose = low; design = standardised; delivery = individual;
additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (Global Perceived Effect scale))
Follow-up time periods available for syntheses: 4 weeks (short); 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Mae Fah Luang University, Chiang Rai, Thailand
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Block randomization, with block sizes of two, four and six"

Allocation concealment
(selection bias)

Low risk "Allocation results were concealed in sealed and opaque envelopes with con-
secutive numbering".

Areeudomwong 2017 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were quite distinct and they had
little contact with control group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain were the patients themselves, who could not
be blinded due to the nature of the treatments; 2. Pain and functional ques-
tionnaires are subjective, and responses could be altered by awareness of in-
tervention; 3. Possible that lack of patient blinding could have caused bias in
outcome assessment because the exercise programmes could be perceived as
better than the control; outcome data supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. None of the patients were lost to follow-up at any time point.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: all planned analyses
were executed and reported for all primary and secondary outcomes.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk No report of co-interventions in this study

Compliance acceptable in
all groups (performance
bias)

Low risk All patients in the experimental intervention completed training for 4 weeks;
"all participants participated throughout the study period".

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) and Roland-Morris Disability
Questionnaire (for function) are well-validated tools in the low back pain con-
text.

Other bias Low risk Appeared free from other sources of bias

Areeudomwong 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 20 (E1 = 10, E2 = 10)

Atalay 2017 
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Chronic LBP duration: 31.2 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 25
Sex (female): 0%

Interventions Exercise Group 1 (E1): Conventional lumbar exercises (core strengthening) plus exercises of the up-
per back, neck, and shoulders (strengthening), also static stretching; type = mixed; duration = 6 weeks;
dose = low; design = standardised; delivery = not specified; additional intervention = none
Exercise Group 2 (E2): Conventional stretching, isometric back exercises, mobilisation, stabilisation,
and back and abdominal concentric strengthening exercises; type = stretching & core strengthening;
duration = 6 weeks; dose = low; design = standardised; delivery = not specified; additional intervention
= none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Department of the Scientific Research Projects of Uludag University (Project Number
= HDP(T)-2014/4)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Drawing lots

Allocation concealment
(selection bias)

Low risk Treatment allocation was likely concealed; it appeared that patients direct-
ly drew their own lot, and so research personnel could not interfere with this
process.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their allocation due to the nature of the
treatments; 2. Unlikely that lack of patient blinding caused deviations from in-
tended interventions, as they were highly structured and required delivery by
the trained exercise specialist.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from intended intervention, as the treatments were all distinct, structured,
and none was clearly better than others.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were patients themselves, who
could not be blinded to allocation due to the nature of the treatments; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Neither treatment was obviously better than
the other; no reason to alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate not described; it seemed like data might have been presented
for all participants in Table 3; 2. Wilcoxon matched-pair test dropped missing,
no sensitivity analyses; 3. Missingness could be caused by increased disabili-
ty from low back pain; 4. No information on dropout or missing data reported;
intervention groups were so similar that it was unlikely that any missing data
would be related to treatment/outcome.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that patients were analysed according to the treatment to which
they were randomised

Atalay 2017  (Continued)
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Selective reporting (re-
porting bias)

Low risk 1. No statistical analysis plan or protocol found; all planned analyses were exe-
cuted and reported for all primary and secondary outcomes; pain and function
were not fully reported; only graphs given.

Groups similar at baseline
(selection bias)

Low risk Characteristics that were collected and were similar; no indication of problem-
atic randomisation

Co-interventions avoided
or similar (performance
bias)

Low risk No mention of co-interventions was reported in the study; given the similarity
of interventions in each group and baseline similarity, use of co-interventions
was likely similar.

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance/adherence/attendance was reported in this
study.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were identical, regardless of treatment group; 2.
Visual Analogue Scale (for pain) and Oswestry Disability Index (for function)
are well-validated tools in the low back pain context.

Other bias Low risk Very small trial, under-reported results for pain and function; only graphs giv-
en

Atalay 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Norway, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 49 (E1 = 22, E2 = 27)
Chronic LBP duration: 13 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 47%

Interventions Exercise Group 1 (E1): Strengthening, stretching, mobilising, co-ordination, stabilising exercises for
abdominal, back, and pelvic muscles and lower limbs using equipment; type = mixed; duration = 8
weeks; dose = low; design = individualised; delivery = individual; additional intervention = not specified
Exercise Group 2 (E2): Stretching exercises; type = stretching; duration = 8 weeks; dose = low; design
= individualised; delivery = independent; additional intervention = manual therapy & anti-inflammato-
ry/analgesics

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); work (self-
reported return to work)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Foundation for Education and Research In Physiotherapy, Norway
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Aure 2003 
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Random sequence genera-
tion (selection bias)

Low risk Pre-sealed envelopes provided by external research corporation

Allocation concealment
(selection bias)

Low risk Evaluating two common physiotherapy treatments

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Self-report, except range of motion, which was blinded

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two/27 in manual therapy group, 1/22 in exercise therapy group dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Yes, during study period but not controlled in follow-up period

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Aure 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02221609)
Setting: Brazil, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 148 (E1 = 74, E2 = 74)
Chronic LBP duration: 85.05 months (long)
Neurological/radicular symptoms: Some participants

Azevedo 2017 
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Mean age (years): 42
Sex (female): 61%

Interventions Exercise Group 1 (E1): Movement system impairment-based classification treatment: involved patient
education, analysis and modification of daily activities, and prescription of specific exercises; type =
functional restoration; duration = 8 weeks; dose = low; design = individualised; delivery = individual; ad-
ditional intervention = advice/education
Exercise Group 2 (E2): Strengthening and stretching of the core and lower limbs; type = strengthening
& stretching; duration = 8 weeks; dose = low; design = partially individualised; delivery = individual; ad-
ditional intervention = advice/education

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 8.7 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Conselho Nacional de Desenvolvimento Cientifico e Tecnologico/Brazil (CNPQ grant
number 470273/2013-5); Coordenacao de Aperfeicoamento de Pessoal de Nıvel Superior
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation method entailed "generating a randomization schedule in Ex-
cel".

Allocation concealment
(selection bias)

Low risk Allocations were concealed using sealed, opaque, and sequentially numbered
envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Protocol and progression of exercises was provided in the ap-
pendix; one arm involved movement and alignment information which could
have been provided to the other group in casual physiotherapy sessions.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Neither treatment is obviously better than the other; no rea-
son to alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Loss to follow-up at each time point was only 2% (3/148).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was conducted.

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT02221609).

Azevedo 2017  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

High risk No information on co-interventions reported in this study

Compliance acceptable in
all groups (performance
bias)

High risk Mean adherence was 67% and 49.3% in the comparator and experimental in-
tervention, respectively.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) and Roland-Morris Disability
Questionnaire (for function) are well-validated tools in the low back pain con-
text.

Other bias Low risk No other sources of bias noticed; generally well-reported

Azevedo 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01900925)
Setting: USA and Chile, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 90 (E1 = 47, C1 = 43)
Chronic LBP duration: 18.4 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 46
Sex (female): 41%

Interventions Exercise Group 1 (E1): Usual low back pain physiotherapy care as determined by clinician (manual
therapy, trunk strengthening, directional preference, flexion, mobilisation, traction, counselling, en-
durance) with hip strengthening exercises and hip mobilisations; type = core strengthening; duration
= not specified weeks; dose = not reported; design = partially individualised; delivery = individual; addi-
tional intervention = advice/education & psychological therapy & manual therapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index); Global
Perceived Health or Recovery (Global Perceived Health or Recovery (Global Rating of Change Scale))
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation used "the roll of a dice by the treating therapist; for allocation,
die numbers of 1, 3, and 5 were allocated to one group; die numbers 2, 4, and 6
were allocated to the other group".

Bade 2017 
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Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Pragmatic part of intervention based on guidelines; explicitly in-
structed not to perform hip therapy to control group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain were the patients themselves, who could not
be blinded due to the nature of the treatments; 2. Pain and functional ques-
tionnaires are subjective, and responses could be altered by awareness of in-
tervention; 3. Possible that lack of patient blinding could have caused bias in
outcome assessment because the exercise programmes could be perceived as
better than the control; some outcome data supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate at 2 weeks (the only usable time point) was 7% (6/90).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT01900925): explicitly stated that "recovery expectations" was dropped
due to lack of cross-cultural applicability.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Not enough information presented to assess co-intervention use; anyone us-
ing steroidal medication was excluded.

Compliance acceptable in
all groups (performance
bias)

High risk Difficult to assess as discharge was variable and there was no set number of
sessions to attend

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function) and Numeric Rating
Scale (for pain) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Bade 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, occupational
Exercise groups: 1
Comparison groups: 1

Barberini 2011 
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Participants Number of participants: 22 (E1 = 10, C1 = 12)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 47
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Exercising in water and general exercises (as part of Back School); type = mixed;
duration = 6 weeks; dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement was not available.

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

High risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement was not available.

Barberini 2011  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Other bias Unclear risk Not available: non-English publication

Barberini 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02721914)
Setting: Spain, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 27 (E1 = 9, E2 = 9, C1 = 9)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 29
Sex (female): 85%

Interventions Exercise Group 1 (E1): Combined abdominal hypopressive gymnastics and massage therapy: abdomi-
nal hypopressive gymnastics are static postural exercises that aim to strengthen the abdominal girdle
and stabilise the spine; type = core strengthening; duration = 5 weeks; dose = low; design = standard-
ised; delivery = individual; additional intervention = manual therapy
Exercise Group 2 (E2): Abdominal hypopressive gymnastics alone, static postural exercises that aim to
strengthen the abdominal girdle and stabilise the spine; type = core strengthening; duration = 5 weeks;
dose = low; design = standardised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index); HRQoL
(12-Item Short Form Survey (Spanish))
Follow-up time periods available for syntheses: 5 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Simple random sampling, "drawing from a hat"

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed, as patients directly selected their ran-
dom assignment from an opaque container.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to the intervention due to the nature of the
difference interventions (massage versus exercise); 2. Both groups getting suf-
ficient treatment, unlikely to be dissatisfied; experimental hard to access out-
side of study.

Bellido-Fernandez 2018 
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Blinding of care provider
(performance bias)

Low risk 1. Care provider could not be blinded because a single physiotherapist per-
formed the treatments for all intervention groups; 2. Explicit set of exercises in
protocol

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain intensity and disability were the patients them-
selves, who could not be blinded to intervention due to the nature of the inter-
ventions; 2. Pain and functional questionnaires are subjective, and responses
could be altered by awareness of intervention; 3. Likely that massage group
was perceived as more effective because it was more direct.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. None of the patients dropped out of the study; all who were randomised
were analysed.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. "The effectiveness of the three applied interventions was examined by the
intention-to-treat method".

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistic analysis plan found: within this publication all
outcomes and analyses were fully reported; no obvious lapses.

Groups similar at baseline
(selection bias)

Low risk Groups were relatively similar at baseline for age, sex, function and pain inten-
sity; did not report baseline duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk One of the exclusion criteria was being under pharmacological treatment (co-
intervention), though it did not specify whether this treatment had to be di-
rectly for low back pain.

Compliance acceptable in
all groups (performance
bias)

Low risk No direct reporting of compliance, though there seemed to be implication that
attendance to treatment sessions was 100%.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All participants were assessed on pain intensity and function identically, re-
gardless of treatment group assignment; 2. Numeric rating scale (for pain) and
Oswestry Disability Index (for function) are well-validated tools in the low back
pain context.

Other bias Low risk Appeared free from other sources of bias

Bellido-Fernandez 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 106 (E1 = 40, E2 = 31, C1 = 35)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 75%

Bendix 1995 
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Interventions Exercise Group 1 (E1): Functional restoration: comprehensive multidisciplinary approach including
aerobics, strengthening, stretching; type = functional restoration; duration = 3 weeks; dose = high; de-
sign = standardised; delivery = group; additional intervention = psychological therapy
Exercise Group 2 (E2): Aerobics and strengthening; type = aerobic & strengthening; duration = 6
weeks; dose = high; design = standardised; delivery = group; additional intervention = back school
Comparison Group 1 (C1): Other conservative treatment (psychological therapy)

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Activities of Daily Living Scale); work
(work readiness)
Follow-up time periods available for syntheses: 17 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Danish Rheumatism Association, Nycomed-DAK; AP Moller and Wife's Foundation;
Pensam; Danish Insurance Association; Meyer's Foundation; Minister Ema Hamilton's Foundation; Di-
rector Ib Henriksen's Foundation; Research Foundation of Copenhagen University; Hafnia Foundation;
Peter Ryholt's Foundation; Ingrid Munkholm's Foundation; Danish Society for Manual Medicine; Lily
Benthine Lund's Foundation
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Bendix 1995  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Bendix 1995  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Denmark, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 138 (E1 = 64, E2 = 74)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): 65%

Interventions Exercise Group 1 (E1): Functional restoration: comprehensive multidisciplinary approach including
aerobics, strengthening, stretching; type = functional restoration; duration = 3 weeks; dose = high; de-
sign = standardised; delivery = group; additional intervention = psychological therapy & back school
Exercise Group 2 (E2): Aerobics and strengthening (machines); type = aerobic & strengthening; dura-
tion = 8 weeks; dose = high; design = standardised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Low Back Pain Rating Scale (Man-
niche)); work (sick leave days); Global Perceived Health or Recovery (Global Perceived Health or Recov-
ery (global effect on quality of life))
Follow-up time periods available for syntheses: 52 weeks (long)

Notes Conflicts of interest: Conflict of interest category: 14
Funding source: Danish Rheumatism Association; Gerda and Aage Hensch Foundation; Director Ib
Henriksen’s Fund; Insurance Company for Industrial Injuries; Lilly Benthine Lunds Fund; DANICA Pen-
sion; Municipal Pension Insurance Company Ltd.; Danish Society for Manual Medicine
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Bendix 2000 
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Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

High risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Bendix 2000  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Tunisia, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 107 (E1 = 54, E2 = 53)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 75%

Interventions Exercise Group 1 (E1): Eighteen exercises: 4 self-positioning exercises (2 in extension and 2 in flexion);
8 muscle stretching exercises; 4 abdominal and truck strengthening exercises; type = mixed; duration =
4 weeks; dose = high; design = standardised; delivery = independent; additional intervention = none
Exercise Group 2 (E2): Flexibility training, stretching, proprioception exercises and muscle strengthen-
ing exercises (as part of standard rehabilitation therapy); type = mixed; duration = 4 weeks; dose = low;
design = standardised; delivery = individual; additional intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale)

Ben-Salah 2009 
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Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised, prospective clinical trial with two parallel groups

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the two groups in terms of epi-
demiological factors (age, gender, history of spinal surgery, sports)

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Compliance with the home-based exercise programme was good: 87.8% at the
end of the supervised programme (t4) and 88.6% at the M3 consultation.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Ben-Salah 2009  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Sweden, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 74 (E1 = 41, E2 = 33)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 57
Sex (female): 100%

Interventions Exercise Group 1 (E1): Dynamic strengthening back exercises: 3 months at gym, 9 months at home;
type = core strengthening; duration = 26 weeks; dose = high; design = standardised; delivery = individ-
ual; additional intervention = none
Exercise Group 2 (E2): Home exercises; type = strengthening; duration = 26 weeks; dose = high; design
= standardised; delivery = independent; additional intervention = none

Outcomes Core outcomes reported: Function (Million Index); work (sick leave days in previous 12 months)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Device status category: 1
Funding source: AMF trygghetsforsakring, Stockholm, Sweden
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Bentsen 1997 
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Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Bentsen 1997  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 45 (E1 = 15, E2 = 15, E3 = 15)
Chronic LBP duration: 9.8 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 35
Sex (female): 33%

Interventions Exercise Group 1 (E1): Pilates: majority of exercises are abdominal or back focussed with warm-up
and cool-down stretching exercises; type = Pilates; duration = 1.43 weeks; dose = low; design = stan-
dardised; delivery = individual; additional intervention = electrotherapy & heat/ice
Exercise Group 2 (E2): Lumbar stabilisation: photographs of all exercises performed focussed on
trunk-strength, warm-up and cool-down stretching exercises; type = core strengthening; duration =
1.43 weeks; dose = low; design = partially individualised; delivery = individual; additional intervention =
electrotherapy & heat/ice
Exercise Group 3 (E3): Lumbar dynamic strengthening focussed on abdominals and lumbar muscles;
type = core strengthening; duration = 1.43 weeks; dose = low; design = partially individualised; delivery
= individual; additional intervention = electrotherapy & heat/ice

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 1.43 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: SDs imputed, sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were "randomly allocated".

Bhadauria 2017 
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Allocation concealment
(selection bias)

Low risk "Randomly allocated in three groups by envelop method"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were all quite distinct.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not
be blinded due to the nature of the treatments; 2. Pain and function question-
naires require judgement which could be susceptible to a lack of blinding; 3.
No treatment was obviously better than the others; no reason to alter patient
response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 8 of 44 dropped out, 18%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses were fully reported.

Groups similar at baseline
(selection bias)

High risk Pilates group had significantly longer duration of symptoms (1 year longer
than other two groups), and almost significantly higher average body mass in-
dex (3-4 points higher).

Co-interventions avoided
or similar (performance
bias)

High risk No information presented about co-interventions

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance, adherence or attendance presented in this
study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Visual Analogue Scale (for pain) and Oswestry Disability Index
(for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Bhadauria 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: China, healthcare
Exercise groups: 2
Comparison groups: 0

Bi 2013 
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Participants Number of participants: 47 (E1 = 23, E2 = 24)
Chronic LBP duration: 7.9 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 30
Sex (female): 45%

Interventions Exercise Group 1 (E1): Lumbar strengthening and pelvic floor exercises; type = strengthening; duration
= 24 weeks; dose = high; design = standardised; delivery = group; additional intervention = electrothera-
py
Exercise Group 2 (E2): Lumbar strengthening exercises; type = strengthening; duration = 24 weeks;
dose = high; design = standardised; delivery = group; additional intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 24 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Science and Technology Development Fund of Shanghai Pudong (PKJ2008-Y39); Pro-
gram of Shanghai Pudong Subject Chief Scientist (PWRd2010-06); Science and Technology Develop-
ment Fund of Shanghai Pudong (PKJ2011-Y05)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No info given other than saying the trial was "double-blind, randomized, con-
trolled"

Allocation concealment
(selection bias)

Low risk Used opaque closed envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk In flow chart

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no statistically significant between-group differences in any char-
acteristic at baseline.

Bi 2013  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Bi 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 128 (E1 = 64, C1 = 64)
Chronic LBP duration: 41.58 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): 50%

Interventions Exercise Group 1 (E1): McKenzie exercise programme with no reported modifications; type = McKen-
zie; duration = 8 weeks; dose = high; design = standardised; delivery = individual; additional interven-
tion = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Rating of
Change Scale))
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Hajee A.M. Lockhat & Dr. A.M. Moolla Sarvajanik Hospital, Rampura, Surat
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Method of randomisation was described as a "lottery", which if carried out cor-
rectly, would adequately randomise participants.

Allocation concealment
(selection bias)

High risk No information reported as to whether or not treatment allocation was con-
cealed adequately

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Unlikely that patients could be kept blinded to their allocation, given how
different the two treatment groups were; 2. Despite the treatment groups be-
ing so different, patients likely couldn't have effected a change in intervention
protocol, as the interventions depended heavily on facilitation by trained per-
sonnel.

Bid 2017 
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Blinding of care provider
(performance bias)

Low risk 1. Care providers (physiotherapist) could not have been blinded because they
delivered either the McKenzie programme or the conventional physiotherapy
programme; 2. Explicit set of exercises in protocol

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and disability were the patients, and thus were
likely not able to be blinded to their intervention allocation; 2. Pain and func-
tional questionnaires are subjective, and responses could be altered by aware-
ness of intervention; 3. Mackenzie is tailored and sounds much better than
"conventional" physiotherapy; likely altered expectations of effectiveness and
assessment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No description of dropout rate; 2. No evidence analysis corrected for missing
data, no sensitivity analyses; 3. Increased low back pain or decreased function
can cause missingness; 4. No information

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Though not explicitly reported, it appeared that patients were analysed ac-
cording to the treatment group to which they were allocated.

Selective reporting (re-
porting bias)

Low risk 1. No registered protocol, however all analysis described in the methods were
reported.

Groups similar at baseline
(selection bias)

Low risk No significant differences in baseline age, sex, body mass index, pain duration,
pain or disability; significantly more patients with central sensitization in ex-
perimental group

Co-interventions avoided
or similar (performance
bias)

Low risk Study exclusion criteria explicitly excluded patients who were receiving con-
flicting or ongoing co-interventions (though not specified what counted as a
co-intervention).

Compliance acceptable in
all groups (performance
bias)

Low risk Compliance (attendance) was not reported in the study, and so not able to de-
termine exact compliance.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, assessments were performed with identical tools and
at the same time points; 2. Numeric Pain Rating Scale (for pain) and Roland-
Morris Disability Questionnaire (for disability) are well-validated tools in the
low back pain context.

Other bias Low risk Appeared free from other sources of bias

Bid 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00993980)
Setting: Germany, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 127 (E1 = 64, E2 = 63)
Chronic LBP duration: 2.95 years (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 47
Sex (female): 81%
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Interventions Exercise Group 1 (E1): Qigong: 21 movements for spine and legs (14 in level 1, 7 in level 2); type = other
(Tai Chi, Qigong); duration = 12 weeks; dose = high; design = standardised; delivery = group; additional
intervention = none
Exercise Group 2 (E2): Dynamic gym ball exercises followed by strengthening and stretching exercises;
type = mixed; duration = 12 weeks; dose = low; design = standardised; delivery = group; additional inter-
vention = relaxation

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Karl and Veronica Carstens Foundation
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block randomisation with list from the 'ranuni' random number generator of
the SAS/Stat software

Allocation concealment
(selection bias)

Low risk Randomised using a button

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk In the recruitment and patients’ information, both interventions were de-
scribed as similar useful and plausible for treating low back pain.

Blinding of care provider
(performance bias)

High risk Neither patients nor therapists were blinded to the treatment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk In the recruitment and patients’ information, both interventions were de-
scribed as similarly useful and plausible for treating low back pain.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk See Figure 1

Participants analysed in
group allocated (attrition
bias)

Low risk Analysis was based on available data (full analysis set based on intention-to-
treat).

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

High risk More women in the Qigong group; Qigong group had higher school education;
Qigong participants had shorter LBP duration.

Co-interventions avoided
or similar (performance
bias)

Low risk Same medication as usual allowed; no complimentary treatments

Blodt 2015  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Low risk Described as "high"

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Both groups assessed at three, six, and 12 months

Blodt 2015  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01653782)
Setting: Sweden, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 159 (E1 = 52, E2 = 52, C1 = 55)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 46
Sex (female): 71%

Interventions Exercise Group 1 (E1): Kundalini Yoga; type = yoga; duration = 6 weeks; dose = low; design = standard-
ised; delivery = group; additional intervention = advice/education
Exercise Group 2 (E2): Strength training: focusses on core muscle strengthening and stabilisation;
type = core strengthening; duration = 6 weeks; dose = low; design = partially individualised; delivery =
individual; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Chronic Pain Grade Scale - Pain Subscale); function (Chronic Pain
Grade Scale- Disability Subscale); work (sickness absence, sickness presenteeism)
Follow-up time periods available for syntheses: 24 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Swedish Research Council for Health, Working life and Welfare (2008-0849)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "A random allocation sequence was generated by the statistician".

Allocation concealment
(selection bias)

Low risk "For each participant an opaque envelope was opened, in consecutive order,
by an external research assistant not involved in the inclusion process".

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients were not blinded to their assigned intervention; 2. Patients did not
know the content of the different intervention arms; no report of external ac-
tivity.

Blinding of care provider
(performance bias)

Low risk 1. "The yoga leader and physiotherapist were not blinded"; 2. Lack of care
provider blinding probably did not cause deviations from intended interven-
tions because each intervention was clearly defined and distinct.

Bramberg 2017 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk 1. Outcomes in question were assessed by the patient who was not blinded to
the intervention; 2. Patients did not know the content of the different interven-
tion arms; no reason to alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 26% (40/152) which introduces a risk of bias; 2. Used last-
value-carried-forward method, and also relative frequency imputation; not
valid methods, artificially improve precision and do not necessarily remove
bias; 3. No significant differences between those who were lost to follow-up
and participants in terms of age, sex, or pre-intervention values on neck and
back pain

Participants analysed in
group allocated (attrition
bias)

Low risk 1. "An intention-to-treat analysis was conducted which included all random-
ized individuals, irrespective of whether they had adhered to the intervention
programme or not".

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT01653782), with some additional outcomes (pain intensity at 6 and 12
months).

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline except duration
of symptoms was not reported.

Co-interventions avoided
or similar (performance
bias)

High risk Some element of co-intervention was encouraged in the control group based
on educational materials.

Compliance acceptable in
all groups (performance
bias)

High risk Proportion of participants who adhered to the recommendations (exercised
at least 2 times/week) during the 6-month follow-up was: 54% (yoga), 34%
(strength training) and 42% (control group).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Chronic Pain Grade Scale analysed using the von Korff protocol
(for pain) is a well-validated tool in the low back pain context.

Other bias Low risk No other sources of bias noticed; generally well-reported

Bramberg 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 174 (E1 = 71, E2 = 52, C1 = 51)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): 47%

Interventions Exercise Group 1 (E1): Dynamic trunk (Manniche) and abdominal strengthening; type = core strength-
ening; duration = 11 weeks; dose = high; design = standardised; delivery = individual; additional inter-
vention = manual therapy

Bronfort 1996 
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Exercise Group 2 (E2): Dynamic trunk (Manniche) and abdominal strengthening; type = core strength-
ening; duration = 11 weeks; dose = high; design = standardised; delivery = individual; additional inter-
vention = anti-inflammatory/analgesics
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 5 weeks (short); 11 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Foundation for Chiropractic Education and Research Award (#91-3-1)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Bronfort 1996  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Bronfort 1996  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00269347)
Setting: USA, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 301 (E1 = 100, E2 = 101, C1 = 100)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 61%

Interventions Exercise Group 1 (E1): Dynamic trunk strengthening exercises (trunk extensions and leg extensions),
abdominal exercises using low-technology methods; type = core strengthening; duration = 12 weeks;
dose = high; design = partially individualised; delivery = individual; additional intervention = not speci-
fied
Exercise Group 2 (E2): Simple stretching and strengthening exercises, including lumbar extension,
bridging, and abdominal crunches; type = stretching & strengthening; duration = 12 weeks; dose = low;
design = individualised; delivery = independent with follow-up; additional intervention = advice/educa-
tion
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Roland-Morris Dis-
ability Questionnaire); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Glob-
al Perceived Health or Recovery (global improvement (9-point))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: RHG: consulting: Pfizer (B); speaking/teaching arrangements: Merck (B), Takeda
(B); Scientific Advisory Board: Pfizer (B); research support (investigator salary): Roche (B); Grants: Na-
tional Institute on Aging (B). TAG: royalties: MSD (F); fellowship support: Synthes (F), Stryker (F), Abbot
(F), MSD (F). EET: royalties: Medtronic (F); consulting: Medtronic (F); speaking/teaching arrangements:
Stryker (B); trips/travel: Medtronic (A); Scientific Advisory Board: United Health Care (B); fellowship sup-
port: Medtronic (E, paid to institution/employer), Synthes Spine (E, paid to institution/employer), Zim-
mer Spine (C, paid to institution/employer)
Funding source: Medtronic; Synthes Spine; Zimmer Spine
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Restricted randomisation using a 1:1:1 allocation ratio was applied using four
strata.

Allocation concealment
(selection bias)

Low risk Before the trial, the project statistician generated a randomisation list using
randomly mixed permuted blocks of different sizes.
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The active interventions used in this trial made blinding patients and providers
to treatment type impossible.

Blinding of care provider
(performance bias)

High risk The active interventions used in this trial made blinding patients and providers
to treatment type impossible.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Objective outcome assessment was performed by examiners masked to treat-
ment allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Overall attrition rate was 19%, with no differences among treatment groups

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses used the intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Randomisation resulted in three groups comparable on most baseline vari-
ables.

Co-interventions avoided
or similar (performance
bias)

Low risk Author response - documented care provided to ensure it met protocol

Compliance acceptable in
all groups (performance
bias)

Low risk Overall, adherence to study interventions was high with 96% of the spinal ma-
nipulative therapy group, 86% of the supervised exercise therapy group, and
96% of the home exercise and advice group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Bronfort 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Poland, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 68 (E1 = 22, C1 = 46)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 59
Sex (female): 72%

Interventions Exercise Group 1 (E1): Physiotherapist teaches exercises movements and recommends 5 minutes of
exercise each day at home; type = stretching; duration = 9 weeks; dose = low; design = standardised;

Cabak 2017 
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delivery = independent with follow-up; additional intervention = advice/education & psychological
therapy & manual therapy & anti-inflammatory/analgesics
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey (Polish))
Follow-up time periods available for syntheses: 9 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were "randomly assigned" to groups.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the treatment groups; 2.
Unlikely that lack of patient blinding altered the intended intervention, as the
treatments were entirely in control of care providers.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding altered intended in-
tervention, as care providers had very little contact with control group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors in this study were patients, who could not be blinded
due to the nature of the interventions; 2. Pain and functional questionnaires
are subjective, and responses could be altered by awareness of intervention;
3. Reasonably likely that patients saw the experimental group as "better" than
the control group (no intervention at all); all outcomes favoured the experi-
mental group.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. No description of dropout rate; 2. No evidence of missing data, much less
of any biased analyses; 3. Impossible to guess whether an outcome value's
missingness depended on its true value, as there was no information as to
whether or not there was any missing data in the first place; 4. No evidence as
to whether or not there was any missing data in each group; 5. It was impos-
sible to guess whether an outcome value's missingness depended on its true
value, as there was no information as to whether or not there was any missing
data in the first place.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the treatment to
which they were randomised.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found; within this publication
all outcomes and analyses were fully reported.

Groups similar at baseline
(selection bias)

High risk While age and sex were reported and were similar between treatment groups,
there was no report of baseline body mass index, pain, function or duration of
symptoms.

Cabak 2017  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk Intervention group could not use any additional therapies or medical consul-
tations during the study period; control patients received usual care without
any limitations.

Compliance acceptable in
all groups (performance
bias)

Low risk It appeared that all participants in the intervention group attended all three
mandated physiotherapy sessions (100% compliance).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All patients were assessed identically on outcomes, regardless of treatment
group; 2. Visual Analogue Scale (for pain) and Roland-Morris Disability Ques-
tionnaire (for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Cabak 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Singapore, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 84 (E1 = 28, E2 = 28, E3 = 28)
Chronic LBP duration: 65.4 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 27
Sex (female): 50%

Interventions Exercise Group 1 (E1): Lumbar stabilisation exercises focussing on transverse abdominal and lumbar
multifidus muscles, with progression to have resistance from upper limb and less supported standing
base with warm-up (general stretching and stationary bicycling for 15 minutes); type = core strengthen-
ing; duration = 8 weeks; dose = high; design = partially individualised; delivery = individual; additional
intervention = none
Exercise Group 2 (E2): Lumbar extensor exercises with wrist and ankle weights increasing as progres-
sion of the exercise intensity; type = core strengthening; duration = 8 weeks; dose = high; design = par-
tially individualised; delivery = individual; additional intervention = none
Exercise Group 3 (E3): Lower limb exercises: knee and hip extensor and hip abductor strengthen-
ing exercise, warm-up (general stretching exercises and stationary bicycling for 15 minutes); type =
strengthening; duration = 8 weeks; dose = high; design = partially individualised; delivery = individual;
additional intervention = none

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Patient Specific Functional Scale
(running))
Follow-up time periods available for syntheses: 13 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: National Institute of Education Academic Research Fund, Singapore
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was performed "using a block randomization table", which
was likely generated with an adequately random method.

Cai 2017 
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Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion; interventions were all quite similar.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were all quite structured with
distinct protocols.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. No treatment was obviously better than the others, all getting ex-
ercise; no reason to alter patient response; patients were also blinded to their
previous answer.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 12% of patients were lost to follow-up (10/84), which did not cause concern
over risk of bias.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: all planned analyses
were executed and reported for all primary and secondary outcomes.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Study excluded from enrolment if they used pain medications.

Compliance acceptable in
all groups (performance
bias)

High risk Participants attended an average of 56 supervised sessions (out of 16 request-
ed = 35%); also only completed an average of 293 (out of 40 requested = 73%)
home exercise sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) is a well-validated tool in the
low back pain context.

Other bias Low risk Appeared free from other sources of bias

Cai 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 2
Comparison groups: 0
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Participants Number of participants: 97 (E1 = 47, E2 = 50)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): 51%

Interventions Exercise Group 1 (E1): Endurance training for deep abdominal and multifidus muscles; type = core
strengthening; duration = 12 weeks; dose = low; design = partially individualised; delivery = group; ad-
ditional intervention = electrotherapy & manual therapy
Exercise Group 2 (E2): Exercise described as 'conventional' treatment; type = mixed; duration = 12
weeks; dose = low; design = individualised; delivery = individual; additional intervention = electrothera-
py & manual therapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk An adaptive stratified randomisation procedure was used incorporating mini-
mization, using laterality of symptoms.

Allocation concealment
(selection bias)

Low risk Patients were naive to allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Double-blinding was not possible, so single-blinding, with a credible alternate
treatment was used.

Blinding of care provider
(performance bias)

High risk Double-blinding was not possible.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Double-blinding was not possible, so-single blinding, with a credible alternate
treatment, was used.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of 97 patients, nine patients, evenly spread across both groups, did not com-
plete a course of treatment.

Participants analysed in
group allocated (attrition
bias)

Low risk For the intention-to-treat analysis, data of patients who withdrew or failed to
respond to follow-up were included until they withdrew.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The clinical and demographic characteristics of the groups were well balanced
at randomisation.

Cairns 2006  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk No restriction was placed on prescribed or over-the-counter medication but
hydrotherapy, back school, or other group therapy was prohibited.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Although measured informally, which is representative of much clinical prac-
tice, it was a limitation of the study that compliance was not formally mea-
sured.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Cairns 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 17 (E1 = 9, E2 = 8)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Isokinetic strengthening exercises (Cybex machines); type = strengthening;
duration = 2 weeks; dose = low; design = standardised; delivery = individual; additional intervention =
none
Exercise Group 2 (E2): Physiotherapy exercises: series of 3 groups of exercises (whole body); type =
stretching; duration = 2 weeks; dose = low; design = partially individualised; delivery = individual; addi-
tional intervention = manual therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale)
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Calmels 2004 
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Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Unclear risk Support for judgement is not available

Calmels 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 235 (E1 = 112, C1 = 123)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 37%

Interventions Exercise Group 1 (E1): Strength, flexibility, and cardiovascular exercises to strengthen muscles and
improve trunk flexibility; type = mixed; duration = 4 weeks; dose = low; design = standardised; delivery
= group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)

Cambron 2006 
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Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Health Resources and Services Administration (Grant #R18 AH 10001)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Subjects were randomised to one of two forms of treatment.

Allocation concealment
(selection bias)

Low risk Used manilla envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Overall, 61 subjects withdrew from the study: 38 during the trial intervention
(13 flexion distraction and 25 exercise program) and 23 during the follow-up
(14 flexion distraction, 9 exercise program).

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Patient demographics and baseline characteristics of the two groups were
compared.

Co-interventions avoided
or similar (performance
bias)

High risk Subjects were asked not to take any pain-reducing medication prior to data
collection at weeks zero and five.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Cambron 2006  (Continued)

 
 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

108



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 237 (E1 = 118, E2 = 119)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 61%

Interventions Exercise Group 1 (E1): Low impact aerobics, strengthening and stretching exercises for main muscle
groups; type = mixed; duration = 4 weeks; dose = low; design = standardised; delivery = group; addition-
al intervention = psychological therapy & relaxation
Exercise Group 2 (E2): One or more of: McKenzie (68%), strengthening (15%), stretching (18%), core
(11%), other (12%) (as part of physiotherapy); type = mixed; duration = 4 weeks; dose = low; design = in-
dividualised; delivery = individual; additional intervention = other & physiotherapy

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (12-Item Short
Form Survey; EuroQol 5D)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A pre-prepared list of random numbers that had been stratified by physiother-
apy departments in blocks of six were used for randomisation.

Allocation concealment
(selection bias)

Low risk Patients included in the study were randomised, using sealed envelopes, ei-
ther to the Back to Fitness programme or to individual physiotherapy.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Physiotherapy assessors were blind to treatment allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Carr 2005 
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The clinical and demographic characteristics of the patients in the two groups
were fairly well balanced at randomisation.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Individual physical therapy included co-interventions but Group ex group did
not.

Compliance acceptable in
all groups (performance
bias)

High risk Did subanalysis and excluded non-attenders and this did not 'notably' change
the results.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Carr 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 210 (E1 = 70, E2 = 70, C1 = 70)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 59
Sex (female): 67%

Interventions Exercise Group 1 (E1): Postural, respiratory, and back exercises; type = mixed; duration = 3 weeks;
dose = low; design = partially individualised; delivery = group; additional intervention = advice/educa-
tion & relaxation
Exercise Group 2 (E2): Active movement exercises selected by physiotherapist; type = mixed; dura-
tion = 3 weeks; dose = low; design = individualised; delivery = individual; additional intervention = ad-
vice/education & other & physiotherapy
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Roland-Morris Disability Questionnaire);
work (sick leave (did you lose any working days because of low back pain in the past six months?))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Fondazione Don Gnocchi Foundation, Scientific Institute
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Once enrolled, each patient was given a progressive number and the secretary
of the outpatient department assigned patients to their treatment group.

Cecchi 2010 
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Allocation concealment
(selection bias)

Low risk The enrolling physician was blind as to which number corresponded to which
treatment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients could not be blinded.

Blinding of care provider
(performance bias)

High risk Patients could not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Baseline and follow-up questionnaires were administered by three indepen-
dent blinded interviewers at the outpatient department.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Among those assigned to back school, two patients discontinued the treat-
ment, one because of concurrent illness and one because of family problems.

Participants analysed in
group allocated (attrition
bias)

High risk Five patients lost to follow-up

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences

Co-interventions avoided
or similar (performance
bias)

High risk Table 3 shows low back pain recurrences, low back pain-related use of drugs
and request of further treatment for low back pain.

Compliance acceptable in
all groups (performance
bias)

Low risk All participants who completed back school and individual physiotherapy at-
tended at least 12 of the 15 sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Cecchi 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN23753357)
Setting: Hong Kong, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 46 (E1 = 24, E2 = 22)
Chronic LBP duration: 13 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 47
Sex (female): 78%

Chan 2011 
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Interventions Exercise Group 1 (E1): Back mobilisation exercises, abdominal stabilisation exercises, aerobic training
programme, home exercises; type = mixed; duration = 8 weeks; dose = low; design = individualised; de-
livery = individual; additional intervention = other & physiotherapy
Exercise Group 2 (E2): General exercise; type = mixed; duration = 8 weeks; dose = low; design = individ-
ualised; delivery = independent; additional intervention = other & physiotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Aberdeen Back Pain Scale)
Follow-up time periods available for syntheses: 8 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Department of Rehabilitation Sciences, Hong Kong Polytechnic University; Depart-
ment of Physiotherapy, David Trench Rehabilitation Centre
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Subjects were randomly allocated.

Allocation concealment
(selection bias)

Low risk Subjects were randomly allocated.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The nature of the aerobic exercise training made it impossible to conceal
treatment allocation to the subjects or the investigators.

Blinding of care provider
(performance bias)

High risk The nature of the aerobic exercise training made it impossible to conceal
treatment allocation to the subjects or the investigators.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk The nature of the aerobic exercise training made it impossible to conceal
treatment allocation to the subjects or the investigators.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Four/46 lost to follow-up

Participants analysed in
group allocated (attrition
bias)

Low risk Intention-to-treat analysis was carried out for all analyses.

Selective reporting (re-
porting bias)

Unclear risk Did not test pain at 12 months

Groups similar at baseline
(selection bias)

Low risk No significant differences were found between the two groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk There was an overall exercise attendance rate of 91.3%.

Chan 2011  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Chan 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12609000834257)
Setting: Australia, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 96 (E1 = 50, C1 = 46)
Chronic LBP duration: 14.03 weeks (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 52%

Interventions Exercise Group 1 (E1): Individualised functional restoration involving motor control exercises in mus-
cles around the lumbar spine; type = functional restoration & core strengthening; duration = 10 weeks;
dose = low; design = individualised; delivery = individual; additional intervention = advice/education &
psychological therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index); work
(degree of interference at work, low back pain days missed); HRQoL (EuroQol 5D); Global Perceived
Health or Recovery (Global Perceived Health or Recovery (Global Rating of Change Scale))
Follow-up time periods available for syntheses: 10 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: JF reported being an employee and equity partner of the primary funding source
(LifeCare Health). This funding arrangement was declared in our published trial protocol. No other Life-
Care staO or equity partners had any involvement with the conduct of the trial including study design;
in the collection, analysis, and interpretation of data; in the writing of this paper; and in the decision
to submit the paper for publication. During the trial, five of the authors (AH, LS, AC, MR, SS) were sub-
contracted to LifeCare Health and were paid for treating participants with low back disorders and oth-
er musculoskeletal conditions. In order to minimise any potential for bias, all authors had full access
to the study data, while both JF and AC had final responsibility for the decision to submit for publica-
tion. Three of the authors (JF, AH and AC) provide practitioner education programmes that cover some
of the treatments included in this trial.
Funding source: LifeCare Health
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block randomisation schedule (random block sizes), stratified for treatment
centre using an internet-based randomisation program

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed using an offsite randomisation service
which allocated treatment after volunteer consent and enrolment by the re-
searchers.

Chan 2017 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the interven-
tions; 2. Experimental intervention not accessible outside of study, any devia-
tions would be to alternate activity sources which was encouraged for the con-
trol group.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of provider blinding caused deviations from
intended interventions; control group had only 2 brief contacts with provider,
and there was built-in latitude to their content.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcomes in question were assessed by the patients who were not blinded
to the intervention; 2. Pain and function questionnaires are subjective and are
susceptible to being altered by a lack of blinding; 3. Lack of blinding is likely
to alter patient response in an inactive versus active treatment study; active
treatment here appeared intricate and likely has high expectations surround-
ing it.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 7 of 96 were lost to follow-up at the 10-week follow-up.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intent-to-treat analysis was conducted.

Selective reporting (re-
porting bias)

Low risk 1. Study results were analysed and reported as described in study protocol
(Hahne 2011, STOPS Trial Protocol).

Groups similar at baseline
(selection bias)

Low risk Treatment groups were all similar at baseline on all relevant characteristics.

Co-interventions avoided
or similar (performance
bias)

High risk Patients in the control group sought significantly more healthcare co-interven-
tion than the experimental group, including chiropractic and massage treat-
ments; medication use was not different.

Compliance acceptable in
all groups (performance
bias)

Low risk Participants attended a mean (SD) of 17 (05) (out of 2 max, 85%) sessions in
the control group and 83 (21) (out of 10 max, 83%) sessions in the experimen-
tal group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical among all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) and Oswestry Disability Index
(for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Chan 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Greece, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 20 (E1 = 10, C1 = 10)
Chronic LBP duration: Not specified (not specified)

Chatzitheodorou 2007 
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Neurological/radicular symptoms: Not specified
Mean age (years): 42
Sex (female): 45%

Interventions Exercise Group 1 (E1): Fifteen-minute warm-up (callisthenic exercises of arms and legs), leg stretching
exercises, running on treadmill; type = aerobic & stretching; duration = 12 weeks; dose = high; design =
standardised; delivery = not specified; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (McGill Pain Score); function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Eligible subjects were recruited for the study and were randomly assigned to
an exercise group or to a control group by block randomisation.

Allocation concealment
(selection bias)

Low risk As eligible subjects were enrolled in the trial, they were assigned to the group
that contained their number of recruitment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk After the end of each subject's programme, they completed the questionnaires
under the same circumstances.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences between groups

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Chatzitheodorou 2007  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Low risk Adherence to the exercise programme was 98% and adherence in control
group 96%.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Chatzitheodorou 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Taiwan, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 127 (E1 = 64, C1 = 63)
Chronic LBP duration: 4.09 years (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 34
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Stretching exercise programme: warm-up exercise (10 minutes), back pain ex-
ercise and core muscle training (30 minutes), and relaxation exercises (10 minutes); type = mixed; dura-
tion = 26 weeks; dose = high; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (usual activities for 50 minutes per time, 3 times
per week)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Low risk Each participant was provided with an unmarked and sealed envelope con-
taining a randomly generated allocation number.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)

Unclear risk Not described

Chen 2014 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Eleven participants in the experimental group and 13 in the control group
failed to complete the study.

Participants analysed in
group allocated (attrition
bias)

Low risk The presented analyses involved using intention-to-treat, with missing data
being substituted with the last-observation-carried-forward procedure.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

High risk Difference in participant age (P = 0.01; Table 2)

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Chen 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, healthcare
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 239 (E1 = 80, C1 = 80, C2 = 79)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 43
Sex (female): 57%

Interventions Exercise Group 1 (E1): Circuit training, basic postural setting with transverse abdominis and multi-
fidus muscles, home stretching exercises; type = core strengthening & stretching; duration = 12 weeks;
dose = low; design = standardised; delivery = group; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (physical therapy)
Comparison Group 2 (C2): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); work
(questions); HRQoL (EuroQol 5D)
Follow-up time periods available for syntheses: 6 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: St. Albans and Hemel Hempstead National Health Services Trust Research and Devel-
opment Consortium

Chown 2008 
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Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were assigned at random to one of the three therapy regimens by an
independent administrator, using block randomisation methods.

Allocation concealment
(selection bias)

Low risk Where feasible, individuals involved in the conduct and analysis of the study
were blind to either group membership and/or baseline assessments.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All follow-up assessments were undertaken by an independent assessor who
was blind to baseline measurements and group allocation.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Ninety-eight of the 239 (41%) eligible participants provided six-week follow-up
data.

Participants analysed in
group allocated (attrition
bias)

High risk Given the severe reduction in the number of participants with follow-up mea-
surements at six weeks, the results of statistical analysis have been presented
as key summary statistics with 95% confidence limits.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Patient randomisation yielded three groups that were highly comparable in
terms of basic demography.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

High risk Group therapy had the worst attendance, with only 40% of patients complet-
ing all therapy sessions, compared with 74% and 80% within other treatments.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Chown 2008  (Continued)

 
 

Study characteristics
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Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 27 (E1 = 14, E2 = 13)
Chronic LBP duration: 12.77 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 33
Sex (female): 63%

Interventions Exercise Group 1 (E1): Lumbar stabilisation with Flexi-Bar: participants conducted the abdominal
drawing-in manoeuvre in standing, hook-lying, quadruped, and prone positions by maintaining each
motion for 10 seconds; type = core strengthening; duration = 6 weeks; dose = low; design = standard-
ised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Lumbar stabilisation only: abdominal drawing-in manoeuvre in standing,
hook-lying, quadruped, and prone positions by maintaining each motion for 10 seconds; type = core
strengthening; duration = 6 weeks; dose = low; design = standardised; delivery = group; additional in-
tervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Only cited as "randomized"

Allocation concealment
(selection bias)

High risk No description of randomisation process to assess concealment of treatment
allocation

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their intervention due to the nature of the
treatments; 2. Both groups receiving exercise and would be difficult to access
the experimental protocol outside of the study context.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviations
from protocol, as their role in each treatment group was nearly identical, aside
from Flexi-bar inclusion.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For outcomes of interest (pain and disability) the outcome assessors were
the participants, who could not be blinded due to the nature of the interven-
tions; 2. Pain and functional questionnaires are subjective, and responses
could be altered by awareness of intervention; 3. Control group receiving usu-
al exercise whereas the experimental group received a intervention potential
considered “trendy” that could alter response.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. No description of dropout rate 2. No evidence of the analysis correcting for
bias, excluded those who did not have enough time to attend; 3. Increased low
back pain or decreased function could cause missing outcome; 4. No informa-
tion on missingness; 5. No information reported on those lost to follow-up

Chung 2018  (Continued)
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Participants analysed in
group allocated (attrition
bias)

Low risk 1. All participants appeared to have been analysed according to their ran-
domised allocation.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: within this paper there were no obvious omissions
in outcomes or analyses.

Groups similar at baseline
(selection bias)

Low risk All relevant baseline characteristics were measured and were sufficiently simi-
lar between treatment groups.

Co-interventions avoided
or similar (performance
bias)

High risk No reporting of how study addressed co-interventions

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance/attendance reported

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcomes were assessed at the same time; within each outcome, all par-
ticipants were assessed using the same tools; 2. Visual Analogue Scale (for
pain) and Oswestry Disability Index (for disability) are well-validated tools in
the context of low back pain.

Other bias Low risk Under reported, no other apparent sources of bias

Chung 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Spain, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 24 (E1 = 12, C1 = 12)
Chronic LBP duration: 19.6 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 100%

Interventions Exercise Group 1 (E1): Whole body strengthening including deadlifts, squats, lunges, rows, pushes,
reaches with warm-up and cool-down of cardio and stretching; type = strengthening; duration = 12
weeks; dose = low; design = partially individualised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no description)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Spanish Ministry of Economy and Competitiveness (DEP2011-30009-C02-01)
Other: Information modified for author contact

Risk of bias

Cortell-Tormo 2018 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were "randomly assigned" to an intervention.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intend-
ed interventions because patients had no control over the delivery of interven-
tion.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because care providers did not interact with control
group patients during the study period.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain were the patients themselves, who could not
be blinded due to the nature of the treatments; 2. Pain and functional ques-
tionnaires are subjective, and responses could be altered by awareness of in-
tervention; 3. Outcomes in a exercise versus no treatment study likely to be al-
tered by knowledge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. Dropout rate was 21% (5/24); 2. Missing data excluded in analysis; no sensi-
tivity analysis; 3. Missingness could be caused by increased low back pain and
disability; 4. Dropout rate in exercise group was 8%, and in control group was
33%; 5. No information on reasoning for any dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found. Within this publication,
analyses and outcomes were fully reported.

Groups similar at baseline
(selection bias)

Low risk Groups were similar for all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Subjects were excluded if they were receiving concurrent treatments from an-
other practitioner for their low back pain or were receiving medications other
than analgesics and nonsteroidal anti-inflammatory drugs.

Compliance acceptable in
all groups (performance
bias)

Low risk Eleven of 12 patients in the exercise group attended more than 95% of the ses-
sions; control group adhered to "no treatment" (other than dropouts).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function) and Visual Analogue
Scale (for pain) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Cortell-Tormo 2018  (Continued)
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Study characteristics

Methods Study design: RCT (ACTRN012605000262606)
Setting: Australia, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 154 (E1 = 77, C1 = 77)
Chronic LBP duration: 330 weeks (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 54
Sex (female): 60%

Interventions Exercise Group 1 (E1): Two-stage motor control exercises: 1st stage exercises for retraining multifidus
and transversus abdominal muscles, pelvic floor muscles and control of spinal posture and movement
with biofeedback; 2nd stage functional tasks and home exercise; type = core strengthening; duration =
8 weeks; dose = low; design = individualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Placebo: detuned shortwave diathermy and detuned ultrasound

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Research & Development Grant, The University of Sydney and the Physiotherapy Re-
search Foundation–Australian Physiotherapy Association
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation sequence was computer-generated by one of the investi-
gators.

Allocation concealment
(selection bias)

Low risk Allocation was concealed in sequentially numbered, sealed, opaque en-
velopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk The placebo treatment was designed to he structurally equivalent to the active
intervention, providing similar contact time with the physical therapist.

Blinding of care provider
(performance bias)

High risk The nature of the interventions precluded blinding of the treatment provider.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcomes obtained by telephone interview by an investigator who was blind-
ed to the treatment allocation

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of the 154 participants who were randomly assigned to groups, 152 attended
the two-monthly follow-up (98.7%) and 145 attended both six- and 12-month
follow-up.

Costa 2009b 
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Participants analysed in
group allocated (attrition
bias)

Low risk The statistical analysis was performed on an intention-to-treat basis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The characteristics of the participants in the two groups were similar at base-
line.

Co-interventions avoided
or similar (performance
bias)

Low risk Ten patients from the exercise group and one patient from the placebo group
reported use of co-interventions during the study period.

Compliance acceptable in
all groups (performance
bias)

Low risk Out of 12 planned treatment sessions, the participants in the exercise group
attended a mean of 8.8 sessions (SD = 3.5) compared with 9.6 sessions (SD = 3).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Costa 2009b  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, not specified
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 54 (E1 = 27, E2 = 27)
Chronic LBP duration: 23.4 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 73
Sex (female): 44%

Interventions Exercise Group 1 (E1): Hydrotherapy: warm-up, stretching and strengthening exercises for abdominal,
gluteal, back, and hip muscles; type = strengthening & stretching; duration = 12 weeks; dose = high; de-
sign = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Stretching and strengthening exercises for abdominal, gluteal, back, and hip
muscles; type = strengthening & stretching; duration = 12 weeks; dose = high; design = standardised;
delivery = group; additional intervention = psychological therapy & back school

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (36-Item Short
Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Costantino 2014 
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Random sequence genera-
tion (selection bias)

Low risk The participants were randomly allocated using computer randomisation soft-
ware (RANDI2 software version 0.6.1).

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two before treatment started; none during

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses were performed on the basis of intention-to-treat.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences in age, sex, weight, body mass index and symptoms
duration

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Both rehabilitation programmes had no side effects or complications and we
also had high participant compliance.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Costantino 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN56323917)
Setting: England, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 212 (E1 = 71, E2 = 72, E3 = 69)
Chronic LBP duration: 92 weeks (long)
Neurological/radicular symptoms: Some participants

Critchley 2007 
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Mean age (years): 44
Sex (female): 64%

Interventions Exercise Group 1 (E1): Trunk muscle retraining, stretches, and general spinal mobility for home prac-
tice (as part of physiotherapy); type = mixed; duration = not specified weeks; dose = low; design = indi-
vidualised; delivery = individual; additional intervention = advice/education & manual therapy
Exercise Group 2 (E2): Transversus abdominis and lumbar multifidus muscle training, spinal stability
exercises; type = core strengthening; duration = 26 weeks; dose = low; design = partially individualised;
delivery = group; additional intervention = none
Exercise Group 3 (E3): General strengthening, stretching, and light aerobic exercises progressed ac-
cording to pacing principles; type = mixed; duration = not specified weeks; dose = low; design = stan-
dardised; delivery = group; additional intervention = advice/education & psychological therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); work (days not working due to back pain in the previous 6 months); HRQoL (EuroQol 5D)
Follow-up time periods available for syntheses: 26 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Arthritis Research Campaign
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Before the trial started, the randomisation protocol was computer-generated
and held by a trials unit independent of and distant from the trial setting.

Allocation concealment
(selection bias)

Low risk After clinical assessment, participants were assigned to their intervention by
clinic staO telephoning the trials unit.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Masking of participants or clinicians was neither possible nor desirable.

Blinding of care provider
(performance bias)

High risk Masking of participants or clinicians was neither possible nor desirable.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Author contact: unmasking appears to have occurred at six months.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Randomised 212 participants between March 2002 and September 2003; re-
assessed 169 participants at six months, 154 at 12 months and 160 at the final
time point.

Participants analysed in
group allocated (attrition
bias)

Low risk Clinical outcomes were analysed on both intention-to-treat and complete case
basis according to a previously prepared data analysis plan.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The three treatment groups had similar characteristics and baseline values of
outcome measures.

Critchley 2007  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: only 4% of exercise group had manual treatment.

Compliance acceptable in
all groups (performance
bias)

Low risk Retention tended to be lowest in pain management (47 of 69, 68%) and high-
est in individual physiotherapy (59 of 71, 83%).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Critchley 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Spain, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 112 (E1 = 57, C1 = 55)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 71
Sex (female): 100%

Interventions Exercise Group 1 (E1): Physical therapy and 2, 1-hour pilates sessions weekly for 6 weeks including:
strengthening exercises involving the use of implements such as fitballs, magic rings and TheraBands;
flexibility and joint mobility exercises; breathing exercises; and motor control and posture correction
tasks; type = Pilates; duration = 6 weeks; dose = low; design = partially individualised; delivery = not
specified; additional intervention = electrotherapy & manual therapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated table of random numbers

Allocation concealment
(selection bias)

Low risk Treatment allocations were concealed using sealed, opaque and consecutive-
ly numbered envelopes kept in a locked location; opened in sequence by an in-
dependent administrator.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their group assignment due to the nature of
the interventions; 2. Patients encouraged to make no changes to current exer-
cise regimen; no information given on deviations

Cruz-Diaz 2016 
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Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from the intended intervention, as the only contact with control patients was
in physiotherapy sessions, which were structured.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were patients themselves, who
could not be blinded to allocation due to the nature of the treatments; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Because there was a significant difference be-
tween Pilates and control group interventions, there was likely a bias in out-
come assessments due to lack of blinding; study results supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 8% (9/112) overall.

Participants analysed in
group allocated (attrition
bias)

Unclear risk 1. Stated that intention-to-treat was done, however, excluded those who were
non-compliant; 2. Dropout rate was sufficiently small that the missing data
(and lack of intention-to-treat analysis) was unlikely to have affected overall
conclusions.

Selective reporting (re-
porting bias)

Low risk 1. All planned analyses were executed and reported for all primary and sec-
ondary outcomes.

Groups similar at baseline
(selection bias)

High risk At baseline, the control group was significantly older (by 3 years) than the Pi-
lates group; no report of duration of symptoms; baseline pain and function
were similar.

Co-interventions avoided
or similar (performance
bias)

High risk Patients were allowed to continue their regular extra-curricular exercises with-
out regulation.

Compliance acceptable in
all groups (performance
bias)

Low risk Participants were excluded from the study if they missed more than two thera-
peutic sessions, thus compliance was at least 83% (10/12 sessions).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All patient outcome assessments were identical, regardless of treatment
group allocation; 2. Numeric Rating Scale (for pain) and Oswestry Disability In-
dex (for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Cruz-Diaz 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02371837)
Setting: Spain, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 102 (E1 = 34, E2 = 34, C1 = 34)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 64%

Cruz-Diaz 2017 
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Interventions Exercise Group 1 (E1): Equipment-based pilates; type = Pilates; duration = 12 weeks; dose = high; de-
sign = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Mat-based pilates; type = Pilates; duration = 12 weeks; dose = high; design =
standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated table of random numbers

Allocation concealment
(selection bias)

Low risk Allocations were sealed in opaque and consecutively numbered envelopes
kept in a locked location; opened in sequence by an independent administra-
tor not involved in the study.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients were not blinded; 2. Pilates protocols were explicit, unlikely to be
accessible outside of study.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Pilates interventions were distinct, one with equipment one
without, unlikely to have deviations; control group had minimal contact with
physiotherapists.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. Outcomes in an exercise versus no treatment study likely to be al-
tered by knowledge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was very small, only 4%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication,
all analyses and outcomes were fully reported; no obvious omissions.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline, except study
did not measure duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk No information reported on co-interventions

Cruz-Diaz 2017  (Continued)
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Compliance acceptable in
all groups (performance
bias)

High risk No information reported on compliance, adherence or attendance, despite the
study having measured it.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Visual Analogue Scale (for pain) and Roland-Morris Disability
Questionnaire (for function) are well-validated tools in the low back pain con-
text.

Other bias Low risk Appeared free from other sources of bias

Cruz-Diaz 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02371837)
Setting: Spain, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 64 (E1 = 32, C1 = 32)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 37
Sex (female): 66%

Interventions Exercise Group 1 (E1): Pilates training; type = Pilates; duration = 12 weeks; dose = high; design = par-
tially individualised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation performed by an independent researcher in a 1:1 ratio

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed; randomisation was performed by an in-
dependent researcher and allocation was placed in sealed, opaque envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to intervention due to the nature of the treat-
ment groups; 2. Lack of patient blinding was unlikely to have led to deviations
from intended intervention because patients had little control over interven-
tion; cross-over between groups was unlikely.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Lack of care provider blinding likely did not deviate intended in-

Cruz-Diaz 2018 
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terventions because providers only interacted with one treatment group; little
contact with control outside outcome assessments

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors were patients, who could not be blinded due to the na-
ture of the treatment groups; 2. Pain and functional questionnaires are sub-
jective, and responses could be altered by awareness of intervention; 3. Out-
comes in an exercise versus no treatment study likely to be altered by knowl-
edge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 3% (2/64).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Not explicitly stated, however, no indication otherwise; numbers matched
intention-to-treat analysis.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar at baseline on all relevant characteristics,
except the exercise group had a slightly higher mean body mass index than
control; duration of symptoms was not reported.

Co-interventions avoided
or similar (performance
bias)

High risk No information on co-intervention use was reported in this study.

Compliance acceptable in
all groups (performance
bias)

Low risk Little explicit reporting of compliance, except for this quote (from discussion):
"participants showed high adherence to treatment".

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All patients were assessed identically, regardless of treatment group; 2.
Roland-Morris Disability Questionnaire (for disability) and Visual Analogue
Scale (for pain) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Cruz-Diaz 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00888524)
Setting: Spain, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 58 (E1 = 29, C1 = 29)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 38
Sex (female): 57%

Interventions Exercise Group 1 (E1): Deep water running; type = aerobic; duration = 16 weeks; dose = high; design =
partially individualised; delivery = group; additional intervention = advice/education
Comparison Group 1 (C1): Usual care/no treatment (control group: usual general practice)

Cuesta-Vargas 2012 
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Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (12-Item Short Form Survey (Spanish))
Follow-up time periods available for syntheses: 16 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: National Health Service of Andalusia
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The patients were randomly assigned to one of two groups.

Allocation concealment
(selection bias)

Low risk The assignments, which were generated by a computer, were presented in
sealed, sequentially numbered envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences in baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Author contact: did not measure this; it could have affected results.

Compliance acceptable in
all groups (performance
bias)

Low risk The dropout rate was acceptable (17.2 %), suggesting that compliance to the
study in both groups was adequate.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Cuesta-Vargas 2012  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Spain, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 36 (E1 = 18, E2 = 18)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Mobility and motor control exercises (10 minutes each), resistance and
strengthening exercises (20 minutes), deep water running (20 minutes), 3 times weekly; type = mixed;
duration = 52 weeks; dose = high; design = individualised; delivery = group; additional intervention =
none
Exercise Group 2 (E2): Mobility and motor control exercises (10 minutes each), resistance and
strengthening exercises (20 minutes), deep water running (20 minutes); type = mixed; duration = 52
weeks; dose = high; design = individualised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (12-Item Short
Form Survey; EuroQol 5D)
Follow-up time periods available for syntheses: 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The patients were randomly assigned (using sealed envelopes).

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Unclear

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Unclear

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Cuesta-Vargas 2015 
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Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk At the baseline, no statistically significant differences were found between the
experimental groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Cuesta-Vargas 2015  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Australia, not specified
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 39 (E1 = 12, E2 = 14, E3 = 13)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Four basic Pilates exercises, neutral spine exercise and relaxation posture; type
= Pilates; duration = 6 weeks; dose = low; design = standardised; delivery = independent with follow-up;
additional intervention = advice/education
Exercise Group 2 (E2): Four basic Pilates exercises and a relaxation posture; type = Pilates; duration =
6 weeks; dose = low; design = standardised; delivery = independent with follow-up; additional interven-
tion = advice/education
Exercise Group 3 (E3): Four basic Pilates exercises; type = Pilates; duration = 6 weeks; dose = low; de-
sign = standardised; delivery = independent with follow-up; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Oswestry Disability
Index)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed. Sufficient data not available for inclusion in meta-analyses

Risk of bias

Curnow 2009 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Subjects were taught four basic exercises before being randomly allocated to a
specific intervention group (A, B or C).

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Unclear risk Unclear

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

High risk Compliance was an issue in second eight-week period.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Curnow 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Germany, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 63 (E1 = 21, E2 = 21, C1 = 21)

Dalichau 2000 
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Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): Not reported
Sex (female): 99%

Interventions Exercise Group 1 (E1): Warm-up aerobic exercises, whole body equipment strengthening exercises
with lumbar support (60 minutes); type = strengthening & aerobic; duration = 8 weeks; dose = low; de-
sign = partially individualised; delivery = individual; additional intervention = lumbar support
Exercise Group 2 (E2): Warm-up aerobic exercises, whole body equipment strengthening exercises (60
minutes); type = strengthening & aerobic; duration = 8 weeks; dose = low; design = partially individu-
alised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 35 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Dalichau 2000  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Dalichau 2000  (Continued)

 
 

Study characteristics

Methods Study design: RCT (RBR-7tyg5j)
Setting: Brazil, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 86 (E1 = 43, E2 = 43)
Chronic LBP duration: 42 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 41
Sex (female): 76%

Interventions Exercise Group 1 (E1): Mat Pilates, performed on the ground using Swiss ball, and elastic bands; type =
Pilates; duration = 6 weeks; dose = low; design = partially individualised; delivery = individual; addition-
al intervention = none
Exercise Group 2 (E2): Equipment-based Pilates, performed on the Cadillac, Reformer, Ladder Barrel,
and Step Chair; type = Pilates; duration = 6 weeks; dose = low; design = partially individualised; delivery
= individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: National Council of Technological and Scientific Development (CNPq), Brazil
(479645/2011-6)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A simple randomisation schedule was performed on Microsoft Excel for Win-
dows.

Allocation concealment
(selection bias)

Low risk Using sealed, opaque, and sequentially numbered envelopes

Da Luz 2014 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk It was not possible to blind the participant and the physical therapist due to
the interventions.

Blinding of care provider
(performance bias)

High risk It was not possible to blind the participant and the physical therapist due to
the interventions.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk It was not possible to blind the participant and the physical therapist due to
the interventions.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk In Figure

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk In the 90%+ for both groups

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Da Luz 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Singapore, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 28 (E1 = 14, E2 = 14)
Chronic LBP duration: 57 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 54
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Functional back exercises, practising functional tasks, and home exercises;
type = other (not specified); duration = 4 weeks; dose = low; design = partially individualised; delivery =
group; additional intervention = advice/education & psychological therapy

Devasahayam 2014 
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Exercise Group 2 (E2): Generic mat exercise: stretches (cat/camel, quads, hamstrings, hip rotators),
core stability exercises (bridging, dead bugs, etc.) and home exercises; type = mixed; duration = 4
weeks; dose = low; design = standardised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The participants were randomised using a sealed envelope.

Allocation concealment
(selection bias)

Low risk Sealed envelope

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Support for judgement was not available.

Blinding of care provider
(performance bias)

Unclear risk The physiotherapists who instructed the exercise classes were blinded to the
data collected from their groups.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Thirteen of 28 subjects did not complete the follow-up measures, but all com-
pleted treatment.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Chronicity seemed very different across groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Participants in both groups were advised not to seek any other treatments in
order to standardise the treatments received.

Compliance acceptable in
all groups (performance
bias)

Unclear risk The physiotherapist attending the experimental group reported greater com-
pliance among participants.

Devasahayam 2014  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Devasahayam 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 125 (E1 = 63, C1 = 62)
Chronic LBP duration: 260 weeks (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 51
Sex (female): 59%

Interventions Exercise Group 1 (E1): Twelve sequential relaxation and stretching exercises to improve flexibility,
home exercises with repeated instruction; type = stretching; duration = 4 weeks; dose = low; design
= standardised; delivery = independent with follow-up; additional intervention = advice/education &
electrotherapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Sickness Impact Profile (Physical));
HRQoL (Sickness Impact Profile); Global Perceived Health or Recovery (Global Perceived Health or Re-
covery (overall improvement rating (6-point))
Follow-up time periods available for syntheses: 4 weeks (short); 17 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Robert Wood Johnson Foundation; Multipurpose Arthritis Center Grant; National In-
stitutes of Health; Northwest Health Services Research and Development Field Program, Seattle Veter-
ans Affairs Medical Centre
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)

Low risk Support for judgement is not available

Deyo 1990 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Deyo 1990  (Continued)

 
 

Study characteristics

Methods Study design: RCT (FIS-PI051650)
Setting: Spain, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 126 (E1 = 63, C1 = 63)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Muscle balancing and postural exercises for lumbar spine and pelvis (Godelieve
Denys-Struyf Method); type = other (co-ordination); duration = 7 weeks; dose = low; design = standard-
ised; delivery = group; additional intervention = not specified
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Spanish National Institute of Health (NIH)
Other: SDs imputed

Diaz-Arribas 2009 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A simple randomisation procedure was used to assign patients to each treat-
ment group.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The physiotherapists who treated and assessed the patients
were not the same: the latter were unaware of the treatment
received by each participant.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Described in Figure 1

Participants analysed in
group allocated (attrition
bias)

High risk Analyses only included patients who completed treatment and gave follow-up
data.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk A baseline descriptive analysis was performed on the basic
demographic and clinical features of each group.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Diaz-Arribas 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 2

Djavid 2007 
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Comparison groups: 1

Participants Number of participants: 53 (E1 = 19, E2 = 18, C1 = 16)
Chronic LBP duration: 29 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 38
Sex (female): 64%

Interventions Exercise Group 1 (E1): Strengthening, stretching, mobilising, co-ordination, and stabilising exercises
for abdominal, back, pelvic and lower limb muscles; type = mixed; duration = 6 weeks; dose = low; de-
sign = partially individualised; delivery = individual; additional intervention = electrotherapy
Exercise Group 2 (E2): Strengthening, stretching, mobilising, co-ordination, and stabilising exercises
for abdominal, back, pelvic and lower limb muscles; type = mixed; duration = 6 weeks; dose = low; de-
sign = partially individualised; delivery = individual; additional intervention = placebo
Comparison Group 1 (C1): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Allocation of participants was concealed.

Allocation concealment
(selection bias)

Low risk Allocation of participants was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients received laser therapy or placebo laser therapy on Saturday and
Wednesday for 12 sessions.

Blinding of care provider
(performance bias)

Low risk Patients received laser therapy or placebo laser therapy on Saturday and
Wednesday for 12 sessions.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All outcomes were measured on admission to the trial, at week six (after the
last session of intervention) and at week 12 by physicians blinded to group.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Sixty-one patients were randomised into one of the three groups (Figure I).
Eight participants withdrew from the trial during the intervention or follow-up
period.

Participants analysed in
group allocated (attrition
bias)

Low risk Analyses were performed on an intention-to-treat basis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There was no statistically significant difference between the three groups.

Djavid 2007  (Continued)

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

142



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Djavid 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 43 (E1 = 21, E2 = 22)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Pilates CovaTech exercises: sitting, antalgic, stretching, mobilisation and pro-
prioceptivity improvement exercises; type = Pilates & stretching; duration = 4 weeks; dose = low; design
= standardised; delivery = group; additional intervention = advice/education
Exercise Group 2 (E2): Extension and strengthening exercises of paravertebral muscles and lower
limbs, mobilising exercises for the spine; type = core strengthening & flexibility/mobilising; duration = 4
weeks; dose = low; design = standardised; delivery = group; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); Global
Perceived Health or Recovery (Global Perceived Health or Recovery (overall benefit from treatment (3-
point))
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short); 26 weeks (moder-
ate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk After undergoing the pretreatment examination, the patients were divided in-
to two groups.

Allocation concealment
(selection bias)

High risk Not described

Donzelli 2006 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk The patients did not know whether they were in the experimental treatment
group or the control group.

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The post-treatment evaluations were performed by a blinded assessor and pa-
tients were also blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Three dropouts, for health or personal reasons.

Participants analysed in
group allocated (attrition
bias)

High risk Forty patients used in analyses

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Groups could be defined as homogeneous.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

High risk In total, 45% of the Back School group and 28% of the Pilates group had done
their exercises.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Same for both groups

Donzelli 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN30511490)
Setting: USA, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 88 (E1 = 28, C1 = 60)
Chronic LBP duration: 181.8 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 56
Sex (female): 34%

Interventions Exercise Group 1 (E1): Directional preference exercises, lumbar stabilisation, general flexibility and
specific training exercises; type = mixed; duration = 4 weeks; dose = low; design = partially individu-
alised; delivery = individual; additional intervention = none

Dougherty 2014 
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Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 5 weeks (short); 12 weeks (short); 24 weeks (moder-
ate)

Notes Conflicts of interest: None to declare
Funding source: Department of Health and Human Services, Health Resources and Service Administra-
tion Chiropractic Demonstration grant (Award: R18HP07641-03-03, Grant: R18HP07641)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation to treatments was through a random number producing algo-
rithm.

Allocation concealment
(selection bias)

Low risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Attempt to control for expectation of treatment

Blinding of care provider
(performance bias)

Low risk The screening clinician, statistician, and the treating clinician were all blinded
to the status of the modified clinical prediction rules.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Attempt to control for expectation of treatment

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Dropout reasons given and are acceptable

Participants analysed in
group allocated (attrition
bias)

Low risk With multiple imputation, using SPSS missing values module

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Anything that differed was included as a covariate in the analysis.

Co-interventions avoided
or similar (performance
bias)

Low risk Participants agreed not to undergo any new or different treatment during the
intervention and follow-up, but they were allowed to continue medications.

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: compliance similar in both groups

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Dougherty 2014  (Continued)
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Study characteristics

Methods Study design: RCT (NCT00256373)
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 272 (E1 = 129, E2 = 143)
Chronic LBP duration: 1.2 years (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 41
Sex (female): 44%

Interventions Exercise Group 1 (E1): Warm-up (aerobic training), back, gluteus, and abdominal strengthening us-
ing machines and circuit training, sports; type = mixed; duration = 12 weeks; dose = high; design = stan-
dardised; delivery = group; additional intervention = advice/education & psychological therapy & other
& physiotherapy
Exercise Group 2 (E2): Specific muscle training exercises to strengthen and shorten the muscles in
back and gluteus region (developed by Oefeldt); type = core strengthening; duration = 12 weeks; dose =
high; design = partially individualised; delivery = individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); work (ability to work); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery
(Global Perceived Health or Recovery (global perceived outcome (3-point))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Apotekerfonden af 1999, Sygekassernes Helsefond; The Danish National Board of
Health
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were allocated by a separate secretary.

Allocation concealment
(selection bias)

Low risk Allocated by a separate secretary

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The study was designed as a prospective, single-blinded clinical trial.

Blinding of care provider
(performance bias)

Low risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All physical examinations at trial visits were performed by one physician who
was blinded to the treatment group.

Incomplete outcome data
(attrition bias)

Low risk Eleven patients in each group: A (9%)/B (8%) dropped out during the treat-
ment period.

Dufour 2010 
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All outcomes

Participants analysed in
group allocated (attrition
bias)

Low risk Whether analysed on an intention-to-treat basis or based on actual data, the
outcome obtained using comparative statistics was similar.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk All patients were encouraged to increase physical activity during everyday life.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Dufour 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 56 (E1 = 28, E2 = 28)
Chronic LBP duration: 322 weeks (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 39
Sex (female): 50%

Interventions Exercise Group 1 (E1): Extension exercises (‘prone, raising trunk’ – described as back muscle strength-
ening); type = core strengthening; duration = 2 weeks; dose = low; design = partially individualised; de-
livery = individual; additional intervention = none
Exercise Group 2 (E2): Flexion exercises (described as ‘mobilising’); type = McKenzie; duration = 2
weeks; dose = low; design = partially individualised; delivery = independent with follow-up; additional
intervention = none

Outcomes Core outcomes reported: Pain (McGill Pain Score)
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Elnaggar 1991 
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Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Elnaggar 1991  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Germany, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 23 (E1 = 10, E2 = 13)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants

Engbert 2011 
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Mean age (years): 51
Sex (female): 52%

Interventions Exercise Group 1 (E1): Therapeutic climbing on gym climbing wall with a focus on strengthening,
stretching, mobilisation, co-ordination and stabilisation of abdominal, back, pelvic, and leg muscles;
type = mixed; duration = 4 weeks; dose = low; design = partially individualised; delivery = individual; ad-
ditional intervention = none
Exercise Group 2 (E2): Strengthening, stretching, mobilisation, co-ordination, and stabilisation for ab-
dominal, back, pelvic, and lower limb muscles; type = mixed; duration = 4 weeks; dose = low; design =
standardised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (36-Item Short Form Survey); function (Hannover Functional Ability
Questionnaire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned to the therapeutic climbing or the stan-
dard exercise training by means of a computer-generated randomisation
schedule.

Allocation concealment
(selection bias)

Unclear risk Numbered envelopes were prepared by a physical therapist not involved in the
study and assigned to patients in a sequential order.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Patients did not know which intervention was being evaluated.

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Patients who did not attend more than 30% of treatment sessions were ex-
cluded from subsequent data analysis. Overall, five patients were excluded.

Participants analysed in
group allocated (attrition
bias)

High risk Data analysis was based on 23 patients, 10 from the therapeutic climbing
group and 13 from the standard exercise group.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences in sex and age were noted between treatment
groups.

Engbert 2011  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Participants of both groups were free to do unspecific exercise, such as walk-
ing, in their free time.

Compliance acceptable in
all groups (performance
bias)

Low risk Patients who did not attend more than 30% of treatment sessions were ex-
cluded from subsequent data analysis.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Engbert 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT (1N2015051022202IRCT)
Setting: Iran, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 30 (E1 = 15, E2 = 15)
Chronic LBP duration: 15.465 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 22
Sex (female): Not reported

Interventions Exercise Group 1 (E1): McGill Stabilizer exercises (curl up, bird dog, side bridge); type = core strength-
ening; duration = 6 weeks; dose = low; design = standardised; delivery = independent with follow-up;
additional intervention = none
Exercise Group 2 (E2): Conventional physiotherapy exercises (knee to chest, prone lying with a pilot,
one leg sliding, cycling in supine, bridging); type = core strengthening; duration = 6 weeks; dose = low;
design = standardised; delivery = not specified; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale)
Follow-up time periods available for syntheses: 10 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Research Council of Tabriz University of Medical Sciences
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were "randomly assigned".

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intended
interventions because patients had no control over the delivery of intervention

Farajzadeh 2017 
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Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Protocols were explicit; both were relatively similar, unlikely to
be able to deviate within the study protocol.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective and could be altered by knowledge of the intervention; 3.
Likely that lack of patient blinding could have caused bias in outcome assess-
ment because the experimental treatment could be perceived as better than
the control.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No description of dropout rate; 2. Analyses did not compensate for miss-
ing data and no sensitivity analysis was done; 3. Increased pain and disability
could cause missingness; 4. No information on dropout rate in either group; 5.
No information on reasoning for any dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
analyses and outcomes were fully reported; no standard outcome/analysis leR
out

Groups similar at baseline
(selection bias)

Low risk At baseline, there were no clinically significant differences in age, duration of
symptoms, pain and disability; sex distribution not reported.

Co-interventions avoided
or similar (performance
bias)

Low risk No mention of co-interventions in this study

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Quebec Low Back Pain Disability Questionnaire (for function)
Visual Analogue Scale (for pain) are well-validated tools in the low back pain
context.

Other bias Low risk Appeared free from other sources of bias

Farajzadeh 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Germany, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 63 (E1 = 22, E2 = 20, C1 = 21)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 74
Sex (female): 71%

Feldwieser 2018 
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Interventions Exercise Group 1 (E1): Bridging exercises with biofeedback: participants performed a series of floor ex-
ercises aimed at strengthening their core while laying flat on the ground using Wii Fit balance boards;
type = core strengthening; duration = 12 weeks; dose = low; design = standardised; delivery = group; ad-
ditional intervention = none
Exercise Group 2 (E2): Bridging exercises only: participants performed a series of floor exercises aimed
at strengthening their core while laying flat on the ground; type = core strengthening; duration = 12
weeks; dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Seventh Framework Programme of the European Commission (Agreement No.
611218)
Other: Information modified for author contact; sufficient data not available for inclusion in meta-
analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed with drawing pre-prepared opaque envelopes
containing the group assignment after inclusion and measuring all baseline
data.

Allocation concealment
(selection bias)

Low risk Randomisation was performed with drawing pre-prepared opaque envelopes
containing the group assignment after inclusion and measuring all baseline
data.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their intervention due to the nature of the
treatments; 2. Unlikely lack of patient blinding caused deviations; actual exer-
cises in each group were identical and with same therapists; unlikely for par-
ticipants (65+) to seek biofeedback intervention outside of study

Blinding of care provider
(performance bias)

Low risk 1. Care providers (therapists) could not be blinded to the intervention as they
were responsible for delivering the interventions; 2. Nature of the intervention
made this unlikely, either used the biofeedback or did not; no transfer of opin-
ion because patients had low user acceptance anyway

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for function outcome were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by aware-
ness of intervention; 3. Exercise versus no treatment was likely to be altered by
knowledge of assignment; also possible biofeedback group was frustrated and
this influenced outcome assessment

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 27% (17/63), which is not an acceptable rate; 2. Rea-
sons for withdrawal from study for most participants were conflicting pa-
tient schedules due to a delay in the original study timeline; no data on how
dropouts compared to the rest

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Frequent connectivity issues led to the biofeedback group performing exer-
cises similar to the standard group; were still analysed in biofeedback group

Feldwieser 2018  (Continued)
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Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
fully reported and analysed; did not report traditional pain scales, but no obvi-
ous omissions from the analysis

Groups similar at baseline
(selection bias)

Low risk At baseline, participants across all treatment groups were similar on age, body
mass index, function, sleep quality and fall risk; there were no data reported
on sex or duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk No mention of whether or not the study limited or measured co-interventions

Compliance acceptable in
all groups (performance
bias)

High risk Participant attendance was apparently recorded, but exclusion was only re-
ported when participants missed > = 6 sessions (out of 24 total); 24 patients
did not complete due to equipment issues.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All participants were assessed identically regardless of treatment group as-
signment; 2. Oswestry Disability Index and Roland-Morris Disability Question-
naire (both for function) are both well-validated tools in the low back pain con-
text.

Other bias Low risk Appeared free from other sources of bias

Feldwieser 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN012605000053628)
Setting: Australia, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 240 (E1 = 80, E2 = 80, C1 = 80)
Chronic LBP duration: 48 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 54
Sex (female): 69%

Interventions Exercise Group 1 (E1): Strengthening and stretching exercises for main muscle groups, aerobic exer-
cises; type = mixed; duration = 8 weeks; dose = low; design = partially individualised; delivery = group;
additional intervention = advice/education & psychological therapy & relaxation
Exercise Group 2 (E2): Motor control exercises: contracting transversus abdominal and multifidus
muscles in isolation using ultrasound biofeedback, home exercises; type = core strengthening; duration
= 8 weeks; dose = low; design = individualised; delivery = individual; additional intervention = psycho-
logical therapy
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Arthritis Foundation of New South Wales; Motor Accidents Authority of New South
Wales; University of Sydney

Ferreira 2007 
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Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was by a random sequence of randomly permuted blocks of
sizes six, nine and 15.

Allocation concealment
(selection bias)

Low risk It was concealed from patients and the other investigators using consecutively
numbered, sealed, opaque envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Participants reported their outcomes to a trial physical therapist who was
blinded to allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of 240 participants, 93% were followed up at eight weeks and 88% were fol-
lowed up at six and 12 months.

Participants analysed in
group allocated (attrition
bias)

High risk Analysis was by intention-to-treat in the sense that data were analysed for all
randomised subjects for whom follow-up data were available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The groups were similar for most baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

Low risk Participants in all groups were asked not to seek other treatments and, where
possible, not to change current medications for the eight-week trial period.

Compliance acceptable in
all groups (performance
bias)

Low risk There was a high degree of adherence to all three interventions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Ferreira 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01124201)
Setting: Brazil, healthcare

Franca 2012 
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Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 30 (E1 = 15, E2 = 15)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Segmental stabilisation exercises: transversus abdominal and multifidus mus-
cles; type = core strengthening; duration = 6 weeks; dose = low; design = standardised; delivery = group;
additional intervention = none
Exercise Group 2 (E2): Stretching of the erector spinae, hamstrings, and calf muscles; type = stretch-
ing; duration = 6 weeks; dose = low; design = standardised; delivery = group; additional intervention =
none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: State of São Paulo Research Foundation
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk They were randomised (random number in opaque envelopes) in one of two
treatment groups.

Allocation concealment
(selection bias)

Low risk They were randomised (random number in opaque envelopes) in one of two
treatment groups.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

High risk Sessions were supervised by the investigator.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Participants were assessed at baseline and at the end of study treatment by an
investigator (physical therapist) blinded to the randomisation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Unclear risk Sex was not reported.

Groups similar at baseline
(selection bias)

Low risk No significant differences were seen for age, weight, and height.

Franca 2012  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk Participants were instructed not to participate in any other physical pro-
gramme during the study as well as not to exercise while at home.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Franca 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Belgium, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 58 (E1 = 20, E2 = 19, C1 = 19)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 44
Sex (female): 57%

Interventions Exercise Group 1 (E1): Progressive strengthening and stabilising muscle exercises with loading,
stretching, Back School-type exercises; type = mixed; duration = 7 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = advice/education & manual therapy
Exercise Group 2 (E2): Progressive strengthening and stabilising muscle exercises without load and
stretching; type = core strengthening & stretching; duration = 5 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = advice/education & manual therapy
Comparison Group 1 (C1): Other conservative treatment (manual therapy, education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 7 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)

High risk Support for judgement is not available

Fransoo 2006 
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All outcomes

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Unclear risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Fransoo 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 71 (E1 = 36, C1 = 35)
Chronic LBP duration: 90 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 52%

Interventions Exercise Group 1 (E1): Warm-up, stretching, progressive exercises, and light aerobic exercise; type =
mixed; duration = 4 weeks; dose = low; design = partially individualised; delivery = group; additional in-
tervention = back school
Comparison Group 1 (C1): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)

Frost 1995 
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Follow-up time periods available for syntheses: 7 weeks (short); 26 weeks (moderate); 104 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: National Back Pain Association; Oxfordshire locally organised research scheme
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not availablelable

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Frost 1995  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 286 (E1 = 144, C1 = 142)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 41
Sex (female): 53%

Interventions Exercise Group 1 (E1): Stretching, strengthening, and mobility exercises; type = mixed; duration = 8
weeks; dose = low; design = individualised; delivery = individual; additional intervention = advice/edu-
cation & other & physiotherapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Function (Oswestry Disability Index); HRQoL (36-Item Short Form Survey);
Global Perceived Health or Recovery (Global Perceived Health or Recovery (overall perceived benefit
from treatment))
Follow-up time periods available for syntheses: 8 weeks (short); 24 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Arthritis Research Campaign
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Frost 2004 
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Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Frost 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12610000435088)
Setting: Brazil, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 148 (E1 = 74, E2 = 74)
Chronic LBP duration: 22.5 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 54
Sex (female): 73%

Interventions Exercise Group 1 (E1): Progressive McKenzie exercises after individual assessment, home exercises;
type = McKenzie; duration = 4 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = advice/education
Exercise Group 2 (E2): Breathing exercises, kinaesthetic training, stretching of lower back, quadriceps,
and hamstring muscles, abdominal strengthening exercises, home exercises; type = mixed; duration = 4
weeks; dose = low; design = standardised; delivery = group; additional intervention = back school

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (World Health Organization Quality of Life–BREF [WHOQOL-BREF])
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short); 26 weeks (moder-
ate)

Notes Conflicts of interest: Not reported
Funding source: Fundacao de Amparo a Pesquisa do Estado de Sao Paulo
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement was not available.

Garcia 2013 
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Allocation concealment
(selection bias)

Low risk The allocation was concealed by using consecutively numbered, sealed,
opaque envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Given the nature of the interventions, it was not possible for the therapist or
the patients to be blinded.

Blinding of care provider
(performance bias)

High risk Given the nature of the interventions, it was not possible for the therapist or
the patients to be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Given the nature of the interventions, it was not possible for the therapist or
the patients to be blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Refer to flow chart

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The baseline characteristics of both groups were similar.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Back School group attended a mean of 3.64 sessions (SD 0.08); this was 3.72
sessions (SD 0.06) for participants allocated to the McKenzie group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Garcia 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02123394)
Setting: Brazil, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 148 (E1 = 74, C1 = 73)
Chronic LBP duration: 41.68 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 56
Sex (female): 76%

Garcia 2017 
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Interventions Exercise Group 1 (E1): McKenzie method of mechanical diagnosis and therapy, repeated exercises
with patient specific direction (3 possible treatment groups: derangement, dysfunction, postural); type
= McKenzie; duration = 5 weeks; dose = low; design = individualised; delivery = individual; additional in-
tervention = advice/education
Comparison Group 1 (C1): Placebo: disconnected ultrasound and diathermy

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 13 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: The care provider who treated patients in the MDT group has completed first lev-
el McKenzie training, however has no involvement with the McKenzie Institute. This trial did not receive
either funding from McKenzie Institute or any assistance in writing/analysing the results of this trial. Au-
thors do not have any involvement with the McKenzie Institute. MJH, LOPC and ANG receive funding
from International Mechanical Diagnosis and Therapy Research Foundation for the following studies on
MDT: (1) Hancock MJ, Maher CG, Mota da Silva T, Clare H, Steffens D (2016). Secondary prevention of a
recurrence of low back pain. (2) Hancock MJ, Garcia AN, Costa LdCM, Costa LOP (2014). Identifying pa-
tients with back pain who respond best to MDT. MJH was keynote speaker at the 2017 McKenzie confer-
ence and his travel costs were paid.
Funding source: São Paulo Research Foundation; Coordination for the Improvement of Higher Educa-
tion Personnel
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "A simple randomisation schedule was computer generated".

Allocation concealment
(selection bias)

Low risk "The allocation was concealed by using consecutive numbered, sealed and
opaque envelopes".

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. No patients were not truly blinded to the treatment they received; 2. Unlike-
ly that patients deviated as study attempted to keep them unaware of the in-
tervention received by other group; also hard to access the McKenzie Method
of Mechanical Diagnosis and Therapy outside of study.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Interventions were conducted by different physiotherapists,
treatments were audited by authors, minimal decision-making by therapist

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk 1. Outcomes in question were assessed by the patient who are not blinded to
the intervention; 2. Attempted to keep patients unaware of intervention re-
ceived by other group

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. One of 147 was effectively zero at the 3-month mark.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was used in this study.

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT02123394).

Garcia 2017  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Co-intervention use was tracked and compared between groups; there were
no significant differences between groups on co-intervention use.

Compliance acceptable in
all groups (performance
bias)

Low risk Out of 10 sessions that could be completed, the patients allocated to the
McKenzie Method of Mechanical Diagnosis and Therapy group attended a
mean of 9.01 sessions compared with a mean of 9.23 sessions for patients allo-
cated to the placebo group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Numeric Rating Scale (for pain) and Roland-Morris Disability
Questionnaire (for function) are well-validated tools in the low back pain con-
text.

Other bias Low risk There were no other sources of bias noticed; generally well-reported.

Garcia 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 79 (E1 = 34, E2 = 45)
Chronic LBP duration: 71.4 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 58
Sex (female): 65%

Interventions Exercise Group 1 (E1): Trunk balance exercises and standard trunk flexibility exercises; type = mixed;
duration = 5 weeks; dose = low; design = standardised; delivery = group; additional intervention = not
specified
Exercise Group 2 (E2): Strengthening exercises and standard trunk flexibility exercises; type = mixed;
duration = 5 weeks; dose = low; design = standardised; delivery = group; additional intervention = not
specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (12-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (patient-report, improvement or worsening in specific positions))
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using a computer-generated list of random numbers created and managed by
a physiotherapist who was blinded

Gatti 2011 
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Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Five/45 in the control group dropped out because of the intervention.

Participants analysed in
group allocated (attrition
bias)

Low risk Data were analysed using an intention-to-treat approach.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The two groups were homogeneous at the beginning of the rehabilitation peri-
od.

Co-interventions avoided
or similar (performance
bias)

Unclear risk No suggestion to the participants on drug management was given.

Compliance acceptable in
all groups (performance
bias)

Low risk All participants who completed the study were fully compliant with the inter-
vention programme.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Gatti 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 4
Comparison groups: 0

Participants Number of participants: 100 (E1 = 26, E2 = 25, E3 = 24, E4 = 25)
Chronic LBP duration: 63 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 40
Sex (female): 66%

Geisser 2005 
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Interventions Exercise Group 1 (E1): Sahrmann & Bookhour exercises (stretches, strengthening, self-corrections) to
address specific dysfunction (i.e. innominate self-correction, unilateral prone press-ups); type = Pilates
& stretching; duration = 5 weeks; dose = low; design = individualised; delivery = individual; additional
intervention = manual therapy
Exercise Group 2 (E2): Sahrmann & Bookhour exercises (stretches, strengthening, self-corrections) to
address specific dysfunction (i.e. innominate self-correction, unilateral prone press-ups); type = Pilates
& stretching; duration = 5 weeks; dose = low; design = individualised; delivery = individual; additional
intervention = placebo
Exercise Group 3 (E3): General stretches (hamstring, knee to chest, quads, and prone on elbows), aer-
obic exercise (walking at fast pace for 20 minutes); type = stretching & aerobic; duration = 5 weeks; dose
= low; design = individualised; delivery = individual; additional intervention = manual therapy
Exercise Group 4 (E4): General stretches (hamstring, knee to chest, quads, and prone on elbows), aer-
obic exercise (walking at fast pace for 20 minutes); type = stretching & aerobic; duration = 5 weeks; dose
= low; design = individualised; delivery = individual; additional intervention = placebo

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale)
Follow-up time periods available for syntheses: 5 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: National Center for Medical Rehabilitation Research (R03-HD35893); National Insti-
tute of Child and Human Development; National Institutes of Health
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Author contact: 100 allocated to each grp, assigned to group based on order of
entry

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk The treating therapist was not blind to the treatment group of the patient, but
attempted to keep patients blind to their group assignment.

Blinding of care provider
(performance bias)

High risk The treating therapist was not blind to the treatment group of the patient, but
attempted to keep patients blind to their group assignment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The self-report measures were re-administered following the last visit with the
therapist by the principal investigator, who was blinded to the treatment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Out of the 100 patients recruited, 72 patients completed the study.

Participants analysed in
group allocated (attrition
bias)

High risk Only patients who completed treatment were used.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Geisser 2005  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Chi-square tests and analyses of variance (ANOVA) were used to compare the
groups in terms of dropouts, age, gender, compensation status, surgical histo-
ry.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients were allowed to continue their use of pain medications, but were
asked to not change their usage during the course of the study.

Compliance acceptable in
all groups (performance
bias)

High risk Examination of compliance with exercise revealed that six patients who com-
pleted the study were unable to reproduce one or more of their exercises.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Author contact: most were measured at five weeks.

Geisser 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT (IRCT2014081218760N1)
Setting: Iran, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 60 (E1 = 30, E2 = 30)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 53
Sex (female): 100%

Interventions Exercise Group 1 (E1): Pelvic floor muscle exercises plus usual physiotherapy care with transcuta-
neous electrical nerve stimulation, hot pack and therapeutic ultrasound; type = core strengthening; du-
ration = 12 weeks; dose = low; design = standardised; delivery = independent with follow-up; additional
intervention = electrotherapy & heat/ice
Exercise Group 2 (E2): Regular physiotherapy exercises (focussing on abdominal and paravertebral
muscles); type = core strengthening; duration = 12 weeks; dose = low; design = standardised; delivery =
independent with follow-up; additional intervention = electrotherapy & heat/ice

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Physical Medicine and Rehabilitation Research Center, Tabriz University of Medical
Sciences
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were "randomly assigned".

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Ghaderi 2016 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviation from intended
interventions because patients had no control over the delivery of intervention

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were all defined with specific
protocols

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective and responses could be altered by awareness of interven-
tion; 3. Likely that lack of patient blinding could have caused bias in outcome
assessment because the experimental group could be perceived as better than
the control

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No description of dropout rate 2. Analysis dropped any missing values and
there was no sensitivity analysis; 3. Increased pain and disability could cause
missing data; 4. No information on dropout rate in either group; 5. No informa-
tion on reasoning for any dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all analyses and outcomes were fully reported.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on age, sex (all female patients), body size, function and
pain at baseline; duration of symptoms not reported

Co-interventions avoided
or similar (performance
bias)

High risk No information on co-interventions presented in this study

Compliance acceptable in
all groups (performance
bias)

Low risk No information on compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Visual Analogue Scale (for pain) and Oswestry Disability Index
(for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Ghaderi 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 34 (E1 = 20, C1 = 14)

Gladwell 2006 
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Chronic LBP duration: 10 years (long)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): 79%

Interventions Exercise Group 1 (E1): Ten Pilates exercises using neutral spine and pelvis, recruitment of core mus-
cles; type = Pilates; duration = 6 weeks; dose = low; design = partially individualised; delivery = group;
additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(12-Item Short Form Survey)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Author contact: random number allocated to physical therapy corresponding
with allocation

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Pre and post the six weeks intervention, a questionnaire-based assessment
and a functional assessment were performed.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Twenty-five participants were allocated to the Pilates group and 24 to the con-
trol group. Fifteen participants did not complete the trial.

Participants analysed in
group allocated (attrition
bias)

High risk Thirty-four participants completed all aspects of the trial with 20 in Pilates
group and 14 in the control group.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

High risk No significant differences were found between the control group and Pilates
group in baseline data.

Co-interventions avoided
or similar (performance
bias)

Low risk Pilates was applied as an additional intervention to the current drug treat-
ment, including analgesics, with both groups encouraged to make no changes.

Gladwell 2006  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Low risk The attendance of classes by the Pilates group was excellent with an overall
attendance of 16/20 participants attending all sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Gladwell 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, mixed
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 302 (E1 = 84, C1 = 40, C2 = 89)
Chronic LBP duration: 11.72 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 30
Sex (female): 78%

Interventions Exercise Group 1 (E1): Functionally progressive exercises for selective retraining of transversus abdo-
minis, multifidus, pelvic floor, and diaphragm muscles with biofeedback; type = core strengthening; du-
ration = 10 weeks; dose = low; design = individualised; delivery = group; additional intervention = elec-
trotherapy & back school
Comparison Group 1 (C1): Other conservative treatment (manual therapy)
Comparison Group 2 (C2): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index); HRQoL
(Nottingham Health profile)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Professional Organizational Funds
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were randomly allocated to one of the groups using a stratification
procedure.

Allocation concealment
(selection bias)

Low risk Author contact: researcher and managing physio knew treatment group but
not research assistant nor treating physio.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Goldby 2006 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Author contact: Research assistant was blinded and researcher too; care was
taken to document this process.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Of subjects, 10% were lost to follow-up between the three and 12-month stage,
and 50% between the 12 and 24-month stage (Figure 2).

Participants analysed in
group allocated (attrition
bias)

High risk The study population was defined as subjects remaining from baseline data
collection up until and including the 12-month stage.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The study population was defined as subjects remaining from baseline data
collection up until and including the 12-month stage.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: all patients had access to National Health Service and public
physio.

Compliance acceptable in
all groups (performance
bias)

High risk Patient attendance differed among the three groups.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Goldby 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02327325)
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 60 (E1 = 20, E2 = 20, C1 = 20)
Chronic LBP duration: 5 years (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 70
Sex (female): 7%

Interventions Exercise Group 1 (E1): Physical activity (core strengthening, stretching and aerobics), instructions for
at-home exercise programme; type = mixed; duration = 12 weeks; dose = low; design = partially individ-
ualised; delivery = independent; additional intervention = psychological therapy
Exercise Group 2 (E2): Physical activity: instructions for at-home exercise programme (written instruc-
tions with pictures, exercise video, physiotherapist instructions). Exercises included core strengthen-
ing, stretching and aerobics; type = mixed; duration = 12 weeks; dose = low; design = partially individu-
alised; delivery = independent; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 12 weeks (short)

Goode 2018 
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Notes Conflicts of interest: S. Taylor reported employment/money received from the Department of Veter-
ans Affairs, Health Services Research & Development.
Funding source: Department of Veterans Affairs Rehabilitation and Research Development
(1I21RX001569- 01A1); Center of Innovation for Health Services Research in Primary Care (CIN 13-410),
Durham Veteran's Affairs Health Care System
Other: SDs imputed; sufficient data not available for inclusion in meta-analyses.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised by use of a computer-generated randomisation
table programmed into the study tracking database; participants were ran-
domised with equal allocation to 1 of 3 study arms.

Allocation concealment
(selection bias)

High risk No information reported about whether or not treatment allocation was con-
cealed until delivery to participant

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the treatments;2. Unlikely
that lack of patient blinding caused significant deviation from intended inter-
vention, as they all required instruction from a trained facilitator (except wait-
ing-list group)

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from intended intervention; the only significant interaction participants had
beyond baseline was in the CBT group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessor for outcome of interest (disability) were participants, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. There were clear degrees of intervention complexity and
rank of "trendiness"; likely to alter assessment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 10 of 60 withdrew, 17%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared safe to assume that intention-to-treat analysis was conducted

Selective reporting (re-
porting bias)

Low risk 1. No published protocol, but all analyses were performed and reported as de-
scribed in methods.

Groups similar at baseline
(selection bias)

Low risk Most characteristics were similar at baseline among treatment groups; mar-
riage status, education; every important characteristic was measured and re-
ported.

Co-interventions avoided
or similar (performance
bias)

High risk No information was reported about co-interventions during the treatment pe-
riod; somewhat unlikely that waiting-list patients did not use any co-interven-
tions

Compliance acceptable in
all groups (performance
bias)

High risk No compliance information was reported; patients followed up by telephone
weekly, but no report on reported physical activity completion, unlikely that
compliance was very high (unsupervised, home-based exercise)

Goode 2018  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, all participants were measured with the same tools,
thresholds and at the same time point; 2. Roland-Morris Disability Question-
naire is a well-validated tool for measuring disability in the context of low back
pain.

Other bias Low risk Appeared free from other sources of bias

Goode 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02524158)
Setting: USA, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 152 (E1 = 76, C1 = 76)
Chronic LBP duration: 15 years (long)
Neurological/radicular symptoms: No participants
Mean age (years): 53
Sex (female): 26%

Interventions Exercise Group 1 (E1): Yoga; type = yoga; duration = 12 weeks; dose = high; design = partially individu-
alised; delivery = group; additional intervention = advice/education & other
Comparison Group 1 (C1): Usual care/no treatment (delayed treatment and usual care)

Outcomes Core outcomes reported: Pain (Brief Pain Inventory); function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Veteran Affairs Rehabilitation Research and Development (Grant #RX000474)
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Binary non-stratified randomisation sequence was computer-generated, at a
1:1 allocation ratio in blocks of 10 participants to facilitate balanced group as-
signment.

Allocation concealment
(selection bias)

Low risk Study co-ordinator used a secure, web-based data management system to al-
locate treatment group.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. 3 of 76 admitted to not wanting to do yoga, compliance was fre-
quently followed, minimal deviations from control.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of
the treatments; 2. Only yoga instructors were part of the trial; external care
providers did not seem to be linked to the study.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcomes in question were assessed by the patient who was not blinded to
the intervention; 2. Pain and functional questionnaires are subjective, and re-
sponses could be altered by awareness of intervention; 3. Outcomes in a no

Groessl 2017 
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exercise versus exercise study are likely to be altered by knowledge of assign-
ment due to low expectations of no treatment; done in group setting; could be
mixed between intervention.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 27 discontinued the yoga intervention; 120 of 152 were followed at 12
weeks; 21% lost; 2. Sensitivity analysis for missing data showed no indication
of bias, although reporting on this was brief; used last-data-point-forward im-
putation which does not properly correct

Participants analysed in
group allocated (attrition
bias)

Low risk 1. "An 'intent-to-treat' approach was followed for all study outcomes".

Selective reporting (re-
porting bias)

Low risk 1. Primary outcomes were analysed and reported in line with registered proto-
col (NCT02524158); secondary outcomes not reported here: pain interference,
fatigue, quality of life, etc.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Use of opioids, other medical pain treatments and self-help pain treatments
were similar between groups during the study.

Compliance acceptable in
all groups (performance
bias)

High risk Median number of instructor-led sessions attended by subjects randomised
to yoga was 14 of 24 classes; compliance in control group was 96% (did not do
yoga within study period).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Roland-Morris Disability Questionnaire (for function), and Brief
Pain Inventory (for pain) are all well-validated tools in the low back pain con-
text.

Other bias Low risk Appeared free from other sources of bias

Groessl 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 63 (E1 = 31, E2 = 32)
Chronic LBP duration: 20.4 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 84%

Interventions Exercise Group 1 (E1): Muscle endurance training with 4 levels of stability exercises, 300 repetitions
held for 10 seconds with regular rest; type = core strengthening; duration = 6 weeks; dose = high; design
= standardised; delivery = not specified; additional intervention = advice/education & heat/ice
Exercise Group 2 (E2): Stretching and strengthening of abdominal, back and gluteal muscles (de-
scribed as classical strengthening exercises); type = strengthening & stretching; duration = 6 weeks;

Gunay 2014 
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dose = high; design = standardised; delivery = not specified; additional intervention = advice/education
& heat/ice

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Author contact: block randomisation by computer-generated random number
list

Allocation concealment
(selection bias)

Low risk Cards in unmarked envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk The patients were blind to the intervention.

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Author contact: 'assessor blinded'; self-report with author report that patients
were blinded to 'good' intervention

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Fourteen (of 77) patients withdrew because they were not able to complete
the treatment programme.

Participants analysed in
group allocated (attrition
bias)

High risk Only the 63 who completed were shown.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There was no significant difference between the two groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Author contact: medications were allowed, advised no other treatment or ex-
ercises

Compliance acceptable in
all groups (performance
bias)

Unclear risk Author contact: not assessed formally (but observed compliance)

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Gunay 2014  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 75 (E1 = 25, E2 = 25, C1 = 25)
Chronic LBP duration: 60 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 71%

Interventions Exercise Group 1 (E1): Stretching and strengthening exercises of lumbar and extremity muscle groups;
type = mixed; duration = 4 weeks; dose = low; design = partially individualised; delivery = independent;
additional intervention = none
Exercise Group 2 (E2): Stretching and strengthening exercises of lumbar and extremity muscle groups;
type = strengthening & stretching; duration = 4 weeks; dose = low; design = partially individualised; de-
livery = independent; additional intervention = electrotherapy
Comparison Group 1 (C1): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Gur 2003 
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Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Gur 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Norway, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 246 (E1 = 124, C1 = 122)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 41
Sex (female): 51%

Interventions Exercise Group 1 (E1): Warm-up, circuit training (10 stations of strengthening and balance exercises),
stretching (after a 2 week spine clinic intervention); type = mixed; duration = 8 weeks; dose = high; de-
sign = partially individualised; delivery = independent; additional intervention = advice/education & re-
laxation
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Roland-Morris Dis-
ability Questionnaire); work (sick leave (total length of leave, frequency of sick leave periods))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Norwegian Foundation for Health and Rehabilitation (Grant No. Nkr 840 000)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Hagen 2010 
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Random sequence genera-
tion (selection bias)

Low risk The concealed randomisation was made according to a list prepared in ad-
vance at the University of Bergen (Norwegian Back Pain Network, Research
Unit).

Allocation concealment
(selection bias)

Low risk A secretary at the Research Unit was responsible for the randomisation proce-
dures and was not involved in the treatment of the patients.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk At the first visit at the spine clinic, before randomisation, all patients were ex-
amined by a physiotherapist using six different tests.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Eight participants dropped out.

Participants analysed in
group allocated (attrition
bias)

Low risk Those with zero attendances were still considered as participants in the exer-
cise group, according to the intention-to-treat principle.

Selective reporting (re-
porting bias)

Unclear risk Not described

Groups similar at baseline
(selection bias)

Unclear risk There were few baseline characteristics available to be able to assess group
differences.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Range of attendances in the physical exercise programme for the intervention
group was 0-24; median 15.0.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Hagen 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12608000270314)
Setting: Australia, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 160 (E1 = 80, C1 = 80)
Chronic LBP duration: Not specified (not specified)

Hall 2011 
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Neurological/radicular symptoms: Some participants
Mean age (years): 44
Sex (female): 74%

Interventions Exercise Group 1 (E1): Tai Chi with warm-up and cool-down; type = other (Tai Chi); duration = 10
weeks; dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 10 weeks (short)

Notes Conflicts of interest: Dr. Lam has received royalties from the instructional video Tai Chi for Back Pain.
Funding source: Arthritis Foundation of Australia; Arthritis Care of the United Kingdom
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number function in Microsoft Excel

Allocation concealment
(selection bias)

Low risk Sealed opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Envelopes were opened and patients were assigned Tai Chi or waiting-list con-
trol, therefore unblinded.

Blinding of care provider
(performance bias)

High risk Treatment provider was with the patient when envelope was opened, assign-
ing groups.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk See Figure 1

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The groups were not statistically significantly different at baseline with regard
to age, sex, self-reported chronic pain grade.

Co-interventions avoided
or similar (performance
bias)

Unclear risk All participants were instructed to continue with their normal health care (gen-
eral practioner visits and recommendations) + fitness.

Hall 2011  (Continued)
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Compliance acceptable in
all groups (performance
bias)

High risk In the intervention group, 28.8% adhered to the intervention; 57.5% of the to-
tal treatment group attended 50% or more Tai Chi sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Hall 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12611000971932)
Setting: Australia, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 70 (E1 = 35, E2 = 35)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 80%

Interventions Exercise Group 1 (E1): Motor control exercises: independent contraction of the deep stabilisation
muscles using pelvic floor contraction; type = core strengthening; duration = 8 weeks; dose = high; de-
sign = standardised; delivery = independent with follow-up; additional intervention = none
Exercise Group 2 (E2): McKenzie exercises guided by therapist; type = McKenzie; duration = 8 weeks;
dose = low; design = individualised; delivery = individual; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Patient Specific Functional Scale);
Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Effect
scale))
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Dr. Clare is currently a member of The McKenzie Institute International Board of
Trustees and is currently the International Director of Education for The McKenzie Institute Internation-
al.
Funding source: International MDT Research Foundation; Disability Services, University of Sydney
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated numbers by a researcher not involved in the data analy-
ses

Allocation concealment
(selection bias)

Low risk Sequentially numbered, opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk 1. Patients received either McKenzie exercises or not; unclear if patients
thought all treatment's were plausible (possible)

Halliday 2016 
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Blinding of care provider
(performance bias)

High risk 1. Care provider was aware of what intervention he/she was providing.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Patient report

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Three individuals from the intervention group and five individuals from the
motor control group were lost to follow-up.

Participants analysed in
group allocated (attrition
bias)

Unclear risk 1. Stated intention-to-treat, but analysed complete case with no imputation;
partial; patients with follow-up kept in randomised groups; low risk of bias
with consensus

Selective reporting (re-
porting bias)

Low risk 1. See Table 2

Groups similar at baseline
(selection bias)

Unclear risk Twenty per cent difference in oO work at baseline and longer median duration
in motor control group

Co-interventions avoided
or similar (performance
bias)

Low risk Other co-interventions not reported

Compliance acceptable in
all groups (performance
bias)

Low risk Similar number of sessions attended

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Baseline and eight-week follow-up

Halliday 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Denmark, mixed
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 180 (E1 = 60, C1 = 61, C2 = 59)
Chronic LBP duration: 28.6 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): 32%

Interventions Exercise Group 1 (E1): Intensive dynamic back-muscle training: extension strengthening; type =
strengthening; duration = 4 weeks; dose = low; design = standardised; delivery = individual; additional
intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)
Comparison Group 2 (C2): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Pain Rating Scale); Global Perceived Health or Recovery (Global Per-
ceived Health or Recovery (overall treatment effect))

Hansen 1993 
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Follow-up time periods available for syntheses: 4 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: The Danish Rheumatism Association; The Health Insurance Foundation; The Rock-
wood Foundation
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Hansen 1993  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Norway, occupational
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 214 (E1 = 60, C1 = 99, C2 = 55)
Chronic LBP duration: 11.48 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 50%

Interventions Exercise Group 1 (E1): Group Physical Exercise and Brief Cognitive Intervention: exercises were adapt-
ed by physiotherapist, strength and endurance training, relaxation; type = functional restoration; du-
ration = 12 weeks; dose = high; design = individualised; delivery = group; additional intervention = ad-
vice/education & psychological therapy
Comparison Group 1 (C1): Other conservative treatment (psychological therapy)
Comparison Group 2 (C2): Other conservative treatment (psychological therapy)

Outcomes Core outcomes reported: Function (Oswestry Disability Index); work (% still on sick leave)
Follow-up time periods available for syntheses: 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Research Council of Norway (175466/V50); Norwegian Extra Foundation for Health
and Rehabilitation (EXTRA funds)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was adequate, performed according to a computer-generated
randomisation list, generated by the trial statistician; stratified by clinic and
gender.

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed using a central telephone randomisation
system.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their assignment due to the nature of the
treatments; 2. Unlikely that lack of patient blinding altered the intended inter-
ventions, as intervention delivery was controlled by care providers

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Different care providers specialised in different treatments pro-
vided the care.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors were patients, who could not be blinded to treatment
assignment due to nature of interventions; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. Because all of the treatment groups were quite distinct and there
were clearly "better" groups, it is quite likely that lack of patient blinding led to
biased outcome assessments.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 68 of 215 had no follow-up information for the outcomes of interest, 32%
lost; 2. Mixed ANOVA dropped observations with missing data; 3. Missingness

Harris 2017 
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could be caused by increased disability from low back pain; 4. 25%, 25.5%,
39%

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intent-to-treat analysis was included.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: all planned analyses were executed and reported
for all primary and secondary outcomes.

Groups similar at baseline
(selection bias)

Low risk All relevant characteristics were measured at baseline and were similar across
treatment groups.

Co-interventions avoided
or similar (performance
bias)

High risk No mention of co-interventions in the study or in its protocols

Compliance acceptable in
all groups (performance
bias)

High risk No mention of compliance or adherence to the interventions

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All patients were assessed for outcomes identically, regardless of treatment
group; 2. Oswestry Disability Index (for function) is a well-validated tool in the
low back pain context.

Other bias Low risk To increase statistical power, all participants allocated to Brief Cognitive Inter-
vention regardless of centre were compared to the two experimental groups;
broke requirements for RCT; sensitivity analysis done but vague

Harris 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Netherlands, occupational
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 65 (E1 = 23, E2 = 21, C1 = 21)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 42
Sex (female): 0%

Interventions Exercise Group 1 (E1): Progressive resistance exercises for the isolated lumbar extensor muscle
groups (load set at 50% of maximal isometric extension strength of participant at baseline); type =
strengthening; duration = 8 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = none
Exercise Group 2 (E2): Nonprogressive low-intensity resistance exercise programme (load set at
a maximum of 20% of the maximal isometric extension strength of participant at baseline); type =
strengthening; duration = 8 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (36-Item Short
Form Survey)

Harts 2008 
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Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Concealed randomisation was performed by means of a computer-generated
table of random numbers with a block size of six.

Allocation concealment
(selection bias)

Low risk Randomised, three-arm trial with concealed allocation, assessor blinding

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Measurement of outcomes was carried out by the principal investigator or re-
search assistants who were not aware of group allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Six participants withdrew during the intervention period.

Participants analysed in
group allocated (attrition
bias)

Unclear risk All analyses were carried out according to the intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were only minor differences in demographic characteristics.

Co-interventions avoided
or similar (performance
bias)

Low risk No co-interventions were reported during both the intervention and the wait-
ing-list period.

Compliance acceptable in
all groups (performance
bias)

Low risk A total of 31 participants received the high-intensity strengthening pro-
gramme.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Harts 2008  (Continued)
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Study characteristics

Methods Study design: RCT (NCT00209820)
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 136 (E1 = 45, E2 = 46, C1 = 45)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 47
Sex (female): 72%

Interventions Exercise Group 1 (E1): Supervised outdoor sessions of Nordic walking, individual pace allowed to vary;
type = aerobic; duration = 8 weeks; dose = low; design = partially individualised; delivery = group; addi-
tional intervention = none
Exercise Group 2 (E2): One hour Nordic walking instruction and advice to Nordic walk at home; type =
aerobic; duration = 8 weeks; dose = low; design = partially individualised; delivery = group; additional
intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Low Back Pain Rat-
ing Scale (function)); work (time oO work)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was carried out by a project secretary after collection of the
baseline data. Participants drew a sealed opaque envelope containing info.

Allocation concealment
(selection bias)

Low risk Randomisation was carried out by a project secretary after collection of the
baseline data.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk During the eight intervention weeks, five, four, and one participants dropped
out of the groups and did not contribute with follow-up data at any point.

Hartvigsen 2010 
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Participants analysed in
group allocated (attrition
bias)

Low risk Data were analysed on an intention-to-treat basis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The randomisation resulted in three groups comparable in all baseline vari-
ables.

Co-interventions avoided
or similar (performance
bias)

Low risk Also use of over-the-counter pain medication or use of concurrent treatment
during the one-year follow-up period were not statistically significant.

Compliance acceptable in
all groups (performance
bias)

Low risk Altogether 25 (50.4%) of participants in the supervised nordic walking group
and 29 (65.2%) in the unsupervised nordic walking group contributed data for
seven or more days.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Hartvigsen 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, not specified
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 36 (E1 = 12, E2 = 12, C1 = 12)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): 0%

Interventions Exercise Group 1 (E1): Pilates, with a stretching and walking cool-down portion; type = Pilates; dura-
tion = 6 weeks; dose = low; design = standardised; delivery = individual; additional intervention = none
Exercise Group 2 (E2): McKenzie programme, performed extension and flexion exercises in supine and
sitting positions; type = McKenzie; duration = 6 weeks; dose = high; design = individualised; delivery =
individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (McGill Pain Score Pain Questionnaire)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Hasanpour-Dehkordi 2017 
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Random sequence genera-
tion (selection bias)

Unclear risk Random number was used to randomly enrol, but no mention of randomisa-
tion to group made other than the vague "randomly assigned"

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Patients in the control group were likely to seek out an exercise as
they received no treatment in the study; they would be able to access at least
one of the interventions (Pilates); 3. No information on deviations from proto-
col; 4. Control group seeking exercise interventions could improve their low
back pain and disability.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were all quite distinct

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain were the patients themselves, who could not be
blinded due to the nature of the treatments; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. Outcomes in an exercise versus no treatment study likely to be al-
tered by knowledge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. No description of dropout rate 2. ANOVA does not handle missing data; no
sensitivity analyses were conducted; 3. Missingness could be caused by in-
creased disability from low back pain; 4. No information on dropout rate in ei-
ther group; 5. No information on reasoning for any dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. Mentioned study protocol but could not be found: within this publication,
no pre-planned outcomes were indicated in methods, but standard outcomes
reported analyses in methods were fully reported.

Groups similar at baseline
(selection bias)

High risk At baseline, groups had significantly different pain and general health; no
information on duration of symptoms (age was balanced, all patients were
male)

Co-interventions avoided
or similar (performance
bias)

Low risk Study excluded patients who were undergoing other therapies during the
study period (co-interventions).

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. McGill Pain Score Questionnaire (for pain) is a well-validated
tool in the low back pain context.

Other bias Low risk No other sources of bias noticed; generally very poorly reported

Hasanpour-Dehkordi 2017  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Netherlands, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 81 (E1 = 41, E2 = 40)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 41
Sex (female): 0%

Interventions Exercise Group 1 (E1): Progressive resistance exercises for the isolated lumbar extensor muscle
groups (load set at 50% of maximal isometric extension strength of participant at baseline); type =
strengthening; duration = 12 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = none
Exercise Group 2 (E2): Nonprogressive low-intensity resistance exercise programme (load set at
a maximum of 20% of the maximal isometric extension strength of participant at baseline); type =
strengthening; duration = 12 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = none

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (36-Item Short
Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was done by means of a computer-generated table.

Allocation concealment
(selection bias)

Low risk The study is an observer-blinded trial.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Same physio delivered both programmes.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The training sessions and data collection (both from questionnaires and from
strength measurements) were conducted by different people.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Six at post-treatment, five more at six months, eight more at nine months =
62/81 total completed

Helmhout 2004 
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Participants analysed in
group allocated (attrition
bias)

High risk Analyses were done using all randomised participants who provided any post-
baseline data.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Table 1 shows demographic properties of the population as well as baseline
values for the outcome measures.

Co-interventions avoided
or similar (performance
bias)

Low risk Participants were asked to abandon other treatments In both groups; partici-
pants reported no co-interventions during the 12-week treatment period.

Compliance acceptable in
all groups (performance
bias)

High risk The high-intensity training group showed a higher treatment compliance than
the low-intensity training group: 29 participants (71%) in the high-intensity
training group, versus 19 participants (48%) in the low-intensity training group

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Helmhout 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Finland, mixed
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 114 (E1 = 35, C1 = 34, C2 = 45)
Chronic LBP duration: 390 weeks (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 43%

Interventions Exercise Group 1 (E1): Bending, rotation exercises; “auto-stretching when appropriate”; type = core
strengthening & stretching; duration = 6 weeks; dose = low; design = standardised; delivery = indepen-
dent; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)
Comparison Group 2 (C2): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Finnish Slot Machine Association
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Hemmilä 1997 
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Random sequence genera-
tion (selection bias)

High risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Hemmilä 1997  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Switzerland, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 103 (E1 = 55, E2 = 48)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants

Henchoz 2010 
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Mean age (years): 40
Sex (female): 39%

Interventions Exercise Group 1 (E1): Post-functional restoration programme: warm-up (15 minutes), core strength-
ening exercises, exercise for trunk flexor and extensor, upper and lower limb muscle using equipment,
functional tasks, stretching (15 minutes); type = mixed; duration = 15 weeks; dose = high; design = par-
tially individualised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Post-functional restoration programme: written description of the exercises
they performed during functional restoration, recommended to continue at home; type = mixed; dura-
tion = 15 weeks; dose = high; design = individualised; delivery = independent with follow-up; additional
intervention = psychological therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 15 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation occurred on completion of functional multidisciplinary reha-
bilitation by means of sequentially numbered envelopes that were prepared in
advance by a person who was not involved.

Allocation concealment
(selection bias)

Low risk Randomisation occurred on completion of functional multidisciplinary reha-
bilitation by means of sequentially numbered envelopes that were prepared in
advance by a person who was not involved in the study.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Evaluators were not blinded.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Thirteen subjects (23%) out of the 56 patients enrolled in the exercise pro-
gramme group did not complete the exercise programme.

Participants analysed in
group allocated (attrition
bias)

Low risk According to the intention-to-treat principle, analyses were done using all ran-
domised participants who provided any follow-up data.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant difference was found between groups.

Henchoz 2010  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk No patient had to be excluded because of missing more than six exercise ses-
sions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Henchoz 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01362049)
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 101 (E1 = 25, E2 = 76)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 42
Sex (female): 51%

Interventions Exercise Group 1 (E1): Spinal stability exercise: motor control of the deep trunk muscles; strengthen-
ing of the flexor, extensor, and oblique trunk muscles; "standard" physiotherapy exercises; home exer-
cise log; type = core strengthening; duration = 6 weeks; dose = high; design = standardised; delivery =
individual; additional intervention = advice/education & other & physiotherapy
Exercise Group 2 (E2): Movement System Impairment: specific trunk movements and postures fo-
cussed on pain-free and functional activity Oswestry Disability Indexification, "standard" physiothera-
py exercises, home exercise log; type = other (not specified); duration = 6 weeks; dose = high; design =
standardised; delivery = individual; additional intervention = advice/education & other & physiotherapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 7 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: National Institutes of Health (NIH/NCMRR/R01HD040909
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The statistician used computer-generated randomisation with centralised al-
location concealment to randomise subjects.

Allocation concealment
(selection bias)

Low risk The statistician used computer-generated randomisation with centralised al-
location concealment to randomise subjects.

Henry 2014 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Physical therapy clinicians who provided the treatment and the subjects were
masked to strata assignment but not to treatment.

Blinding of care provider
(performance bias)

High risk Physical therapy clinicians who provided the treatment and the subjects were
masked to strata assignment but not to treatment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Physical therapy clinicians who provided the treatment and the subjects were
masked to strata assignment but not to treatment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Low risk Author contact: the primary analysis was an intention-to-treat analysis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no differences in baseline characteristics between the two groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: changed to yes

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: changed to yes

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Henry 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02132910)
Setting: USA, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 68 (E1 = 34, C1 = 34)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 44
Sex (female): 63%

Interventions Exercise Group 1 (E1): Yoga with a special focus on major muscles affected by chronic LBP (back and
core); type = yoga; duration = 8 weeks; dose = low; design = partially individualised; delivery = individ-
ual; additional intervention = other

Highland 2018 
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Comparison Group 1 (C1): Usual care/no treatment (usual care based on participants provider: med-
ication, physiotherapy, chiropractic care, massage, supplements, etc.)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (Patient-Reported Outcomes Measurement Information System-29 Symptom Burden)
Follow-up time periods available for syntheses: 13 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: U.S. Department of the Army, Telemedicine and Advanced Technology Research Cen-
ter; U.S. Army Medical and Materiel Command; Henry M. Jackson Foundation for the Advancement of
Military Medicine, Inc. under Cooperative Agreement (W81XWH-11-2-0201)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computerised random number generator produced the randomisation table.

Allocation concealment
(selection bias)

Low risk Participants opened pre-sealed envelopes labelled with the sequential enrol-
ment number containing group assignment to conceal treatment allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from the in-
tended interventions because patients had little control over intervention de-
livery

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely for regular care providers to recommend or conduct
yoga type treatment in a clinical setting; participants were randomised to yoga
instructors.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Control was care-as-usual whereas the experimental group
received a somewhat "trendy" intervention, which increased risk of bias; fol-
low-up was 4 weeks after intervention, 3 months after baseline, potentially
lowering risk of bias.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Follow-up data was available for all but 6 of 68 participants at the 3-month
follow-up, 9%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was used.

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT02132910), though a few more outcomes were in the article than the pro-
tocol (Physical Functioning and Symptom Burden).

Groups similar at baseline
(selection bias)

High risk Several characteristics were collected; only statistical test results were report-
ed; data were not presented for interpretation.

Highland 2018  (Continued)
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Co-interventions avoided
or similar (performance
bias)

High risk Control group (treatment-as-usual) purposely allowed patients to use any
medications, physiotherapy or other therapy that their care provider felt was
necessary.

Compliance acceptable in
all groups (performance
bias)

Low risk Compliance in treatment group was 82% (334 estimated attended sessions out
of 408 maximum possible for 34 yoga group members); assumed 100% compli-
ance for treatment-as-usual

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Roland-Morris Disability Questionnaire (for function), and Vi-
sual Analogue Scale (for pain) are all well-validated tools in the low back pain
context.

Other bias Low risk Appeared free from other sources of bias

Highland 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Netherlands, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 222 (E1 = 112, C1 = 110)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 42
Sex (female): 49%

Interventions Exercise Group 1 (E1): Postural exercises (Cesar therapy); type = other (co-ordination); duration = 12
weeks; dose = low; design = not specified; delivery = individual; additional intervention = not specified
Comparison Group 1 (C1): Usual care/no treatment (usual general practitioner care)

Outcomes Core outcomes reported: Global Perceived Health or Recovery (Global Perceived Health or Recovery
(global improvement (recovered))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)

High risk Support for judgement is not available

Hildebrandt 2000 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

195



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

All outcomes

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Unclear risk Support for judgement is not available

Hildebrandt 2000  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02420236)
Setting: Norway, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 99 (E1 = 50, E2 = 49)
Chronic LBP duration: 1 year (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 57%

Interventions Exercise Group 1 (E1): Elastic resistance band training; type = strengthening; duration = 12 weeks;
dose = low; design = partially individualised; delivery = independent with follow-up; additional inter-
vention = advice/education & psychological therapy
Exercise Group 2 (E2): General physical activity; type = mixed; duration = 12 weeks; dose = low; design
= partially individualised; delivery = independent with follow-up; additional intervention = advice/edu-
cation & psychological therapy

Iversen 2018 
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Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index); work
(Work Ability Index 0-10); HRQoL (EuroQol 5D); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (Global Rating of Change Scale))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Kommunal Landspensjonskasse, The Norwegian Research Council
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was adequate, performed at 1:1, using block randomisation
with unknown block sizes varying between 10 and 20, by a third party.

Allocation concealment
(selection bias)

Low risk Treatment allocation concealment was adequate as randomisation was per-
formed by a third party.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their intervention due to the nature of
the treatments; 2. Unlikely that lack of patient blinding led to deviations, as
most of the control over the intervention was held by training therapists; both
groups received exercise interventions.

Blinding of care provider
(performance bias)

Low risk 1. Care providers (physiotherapist, physicians, social workers, psychologists)
could not be blinded to the intervention as they were responsible for deliver-
ing the exercise interventions; 2. Unlikely that lack of care provider blinding
led to deviations from intended interventions, as interventions were standard-
ised and there was not a strong indication as to which treatment was "better".

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. For the outcomes of pain and function, outcome assessors were the patients
themselves, who could not be blinded due to the nature of the interventions;
2. Pain and functional questionnaires are subjective, and responses could be
altered by awareness of intervention; 3. Unlikely that the assessment of out-
comes was altered by lack of patient blinding because the treatment groups
were quite similar, with no clear "better" group.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 24 + 22 followed up at 12 weeks; 46 of 99 dropped out before the 12-week
follow-up; 46% dropout rate; 2. Dropouts likely did not bias the type of patient
who was used in the final analysis of the study; "There was no significant dif-
ference between participants that completed and those who dropped out".

Participants analysed in
group allocated (attrition
bias)

Low risk 1. "Primary and secondary outcomes were analysed in accordance with the in-
tention-to-treat principle".

Selective reporting (re-
porting bias)

Low risk 1. All outcomes and analyses were performed as outlined in previously pub-
lished study protocol; 6 and 12-month outcome data forthcoming

Groups similar at baseline
(selection bias)

Low risk No significant baseline differences were observed between participants in the
trial and the reference group, except for a higher proportion of people being
sick listed in the trial.

Co-interventions avoided
or similar (performance
bias)

Low risk Only co-intervention that was directly assessed was use of analgesics; there
was comparable use of analgesics among all treatment groups.

Iversen 2018  (Continued)
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Compliance acceptable in
all groups (performance
bias)

High risk Only report of compliance was that 14/24 participants completed > = 60% of
the elastic band exercises; no difference in conclusion from either intent-to-
treat or per-protocol analysis

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All participants were assessed for outcomes identically, regardless of treat-
ment group; 2. Oswestry Disability Index (for function) and Numerical Rating
Scale (for pain) are both well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Iversen 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Netherlands, not specified
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 201 (E1 = 96, C1 = 105)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 34
Sex (female): 67%

Interventions Exercise Group 1 (E1): Postural exercises (Cesar therapy) (after a 12-week exercise intervention); type
= other (co-ordination); duration = not specified weeks; dose = low; design = individualised; delivery =
individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Graded Chronic Pain Scale (von Korff)); function (Quebec Back Pain
Disability Scale); Global Perceived Health or Recovery (Global Perceived Health or Recovery (self-report
recovery; general health (categorical))
Follow-up time periods available for syntheses: 26 weeks (moderate); 78 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Jans 2006 
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Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Jans 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Hungary, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 111 (E1 = 56, C1 = 55)
Chronic LBP duration: 29 weeks (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 32
Sex (female): 17%

Interventions Exercise Group 1 (E1): Ergonomic training exercises, strengthening and stretching exercises, home ex-
ercise; type = strengthening & stretching; duration = 6 weeks; dose = low; design = standardised; deliv-
ery = group; additional intervention = advice/education & back school
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Jaromi 2012 
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Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The participant's names were listed in alphabetic order and each second par-
ticipant was selected for intervention group.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Some dropouts

Participants analysed in
group allocated (attrition
bias)

High risk Only the 111 were analysed.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk During the intervention study, participants were not given any other further
therapies based on the medical recommendations.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Only mentioned how many days per week on average people exercised

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Measurements were taken at baseline, after the interventions and at the six-
months and one-year follow-up visits.

Jaromi 2012  (Continued)
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Methods Study design: RCT
Setting: Hungary, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 146 (E1 = 73, C1 = 73)
Chronic LBP duration: 26.6 weeks (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 42
Sex (female): 93%

Interventions Exercise Group 1 (E1): Spine Care for Nurses (Back School): different types of exercises (core strength-
ening, stretching, functional restoration, aerobic) practised for 20 minutes per day, 5 days per week at
home; type = mixed; duration = 12 weeks; dose = high; design = standardised; delivery = not specified;
additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Subjects were randomly assigned to either the experimental or control groups
by drawing lots using the group numbers.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk 1. Difficult to blind participants to allocation, given the distinct nature of ex-
perimental and control groups; 2. All participants were nurses at a few differ-
ent hospitals, but could have been co-workers; they likely discussed their ex-
periences during the trial, sharing information from both treatments; 3. If par-
ticipants did indeed discuss their trial experiences during the treatment pe-
riod, then the control group likely stood to gain more than the experimental
group by deviating from protocol; 4. If control group participants deviated
from the protocol, then likely their outcomes would have been improved com-
pared to a participant who adhered to the control group protocol

Blinding of care provider
(performance bias)

Low risk 1. Care providers (physiotherapist) could not be blinded to allocation because
they were responsible for delivering the interventions; 2. Lack of care provider
could have led to deviation from protocol, but it appeared that the control
group only had brief interaction with the provider, so unlikely to have received
substantial deviated treatment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For our primary outcome (pain), the outcome assessor was the participant,
who was not blinded to allocation. For any other outcomes measured, the re-
search staO assessing the outcome was blinded; 2. Pain and functional ques-
tionnaires are subjective, and responses could be altered by awareness of in-
tervention; 3. Reasonably likely that knowledge of allocation led to altered
judgement by participants assessing the pain outcome, due to the distinct na-
ture of the interventions

Jaromi 2018  (Continued)
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 137 of 146 were followed up.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Patients were analysed according to treatment allocation (see flow dia-
gram).

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: within this context all outcomes and analyses
were fully reported; did not measure function via questionnaire but had vari-
ous examinations of lifting techniques

Groups similar at baseline
(selection bias)

Low risk No clinically significant differences in age, sex, body mass index, years of work,
duration of pain, pain intensity or any other outcome measures

Co-interventions avoided
or similar (performance
bias)

High risk Co-interventions not reported; possible that participants could have been us-
ing medication or over-the-counter therapies (heat pack, etc.) However, ex-
cluded participants with physiotherapy in past 3 months

Compliance acceptable in
all groups (performance
bias)

High risk No reporting of attendance to sessions; weekly educational sessions were su-
pervised, but at home (or at work) intervention practice not reported

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, all participants were measured with the same tools
and at the same time point; 2. Visual Analogue Scale is a well-validated tool for
measuring pain in the context of low back pain.

Other bias Low risk No other sources of bias noticed

Jaromi 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 30 (E1 = 15, E2 = 15)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Warm-up (cycling, stretching, 15 minutes); training exercises including knee to
chest, bridging, supine cycling, heel slides, abdominal crunches; type = mixed; duration = 8 weeks; dose
= low; design = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Bracing and hollowing exercises in supine, bridging, kneeling, sitting and stand-
ing, progressing to on wobble board and Swiss ball; type = core strengthening; duration = 8 weeks; dose
= low; design = standardised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Tehran University of Medical Sciences

Javadian 2012 
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Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were divided randomly between the control and experimental
groups.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Unclear

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Eight weeks (post-treatment), three months

Javadian 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00454792)
Setting: Denmark, healthcare

Jensen 2012 
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Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 100 (E1 = 51, C1 = 49)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 46
Sex (female): 68%

Interventions Exercise Group 1 (E1): Exercises for stabilising muscles in the low back and abdomen, dynamic exer-
cises, exercises for postural instability, light physical fitness training; type = core strengthening & aero-
bic; duration = 10 weeks; dose = low; design = standardised; delivery = group; additional intervention =
none
Comparison Group 1 (C1): Usual care/no treatment (advised to avoid hard physical activity and to rest
lying down 2 x 1 hour per day and instructed to wear a lumbar belt)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); work (sick leave (by text)); HRQoL (EuroQol 5D ); Global Perceived Health or Recovery (Global
Perceived Health or Recovery (global assessment (7-point))
Follow-up time periods available for syntheses: 10 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: VELUX Foundation
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk On receiving the completed baseline questionnaire, the project secretary allo-
cated each patient into one of the two intervention groups.

Allocation concealment
(selection bias)

Low risk The researchers were masked to group assignment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The researchers analysing the data were blinded to patient identification as
the study participants were given a random identification number.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk At the end of the intervention period, 78 patients had completed the full treat-
ment programme (dropout rate 22%).

Participants analysed in
group allocated (attrition
bias)

Low risk All data were analysed using the intention-to-treat (ITT) principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Jensen 2012  (Continued)
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Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the two groups regarding any of
the baseline variables, including patient expectations of treatment effective-
ness.

Co-interventions avoided
or similar (performance
bias)

Low risk interventions equal between groups

Compliance acceptable in
all groups (performance
bias)

Low risk On average, patients participated in 84% of the sessions in the rest group or
91% of sessions if only those who completed the intervention were consid-
ered.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Jensen 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 27 (E1 = 14, E2 = 13)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 38
Sex (female): 48%

Interventions Exercise Group 1 (E1): Aerobics exercises emphasising co-ordination, balance, stability, stretching;
type = mixed; duration = 12 weeks; dose = high; design = partially individualised; delivery = group; addi-
tional intervention = none
Exercise Group 2 (E2): Aerobics, dynamic exercises emphasising muscle endurance, abdominal, shoul-
der, hip muscles stretching; type = mixed; duration = 12 weeks; dose = high; design = partially individu-
alised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Activities of Daily Living Scale); work (sick
leave)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Johanssen 1995 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Johanssen 1995  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 85 (E1 = 43, E2 = 42)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 40
Sex (female): 33%

Interventions Exercise Group 1 (E1): Functional restoration; type = functional restoration; duration = 5 weeks; dose =
high; design = partially individualised; delivery = group; additional intervention = psychological therapy

Jousset 2004 
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Exercise Group 2 (E2): Active individual therapy (strengthening, stretching, aerobics recommended);
type = mixed; duration = 5 weeks; dose = low; design = partially individualised; delivery = individual; ad-
ditional intervention = advice/education & psychological therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale);
work (sick leave days at 6 months)
Follow-up time periods available for syntheses: 24 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Union Regionale des Caisses d’Assurance Maladie des Pays de Loire
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

High risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Jousset 2004  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Jousset 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Finland, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 125 (E1 = 64, E2 = 61)
Chronic LBP duration: 15 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 46
Sex (female): 100%

Interventions Exercise Group 1 (E1): General exercises including stationary bikes, low impact aerobics, walking;
muscle strengthening exercises using equipment, spinal stabilising exercises, functional exercises for
posture and control, home exercises; type = mixed; duration = 8 weeks; dose = low; design = partially in-
dividualised; delivery = group; additional intervention = psychological therapy & back school
Exercise Group 2 (E2): Light exercise, stretching, spine mobilisation, core stability, home exercises;
type = mixed; duration = 8 weeks; dose = low; design = individualised; delivery = individual; additional
intervention = electrotherapy & manual therapy

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Oswestry Disability
Index); work (subjective working capacity (rated on a scale of 0-10, sick leave due to back pain (classi-
fied scale: 0 days, 1-30 days, over 30 days during past 12 months)); Global Perceived Health or Recovery
(Global Perceived Health or Recovery (general well-being after treatment))
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Foundation funds (source not indicated)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation list was generated by an independent biostatistician using
a table of random numbers, and results were kept in sealed envelope.

Allocation concealment
(selection bias)

Low risk The physiotherapist randomised each patient into one of the two groups by
opening an opaque sealed envelope.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Kaapa 2006 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk In total, 96% (six months follow-up), 89% (12 months follow-up), and 79% (24
months follow-up) of the included patients provided follow-up information.

Participants analysed in
group allocated (attrition
bias)

Low risk All patients were included in the analysis on the basis of their intervention al-
location.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk At baseline, patients were comparable in each treatment arm (Table 2).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Significant use of passive interventions (30-40 minutes out of 60 minutes) in in-
dividual physiotherapy arm and multidisciplinary management in multidisci-
plinary rehabilitation arm.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kaapa 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, not specified
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 63 (E1 = 20, E2 = 22, E3 = 21)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Mulligan and McKenzie mobilisation techniques, deep core strengthening,
swimming and walking; type = mixed; duration = 10 weeks; dose = high; design = not specified; delivery
= individual; additional intervention = advice/education & other & physiotherapy
Exercise Group 2 (E2): Gym ball exercise including intense use of a gym ball in the clinic and at home;
type = core strengthening; duration = 10 weeks; dose = high; design = partially individualised; delivery =
individual; additional intervention = advice/education
Exercise Group 3 (E3): Home exercise at least 3 times weekly (walking and cycling); type = aerobic; du-
ration = 10 weeks; dose = high; design = standardised; delivery = independent; additional intervention =
anti-inflammatory/analgesics

Kader 2012 
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Outcomes Core outcomes reported: Pain (McGill Pain Score); function (Oswestry Disability Index); HRQoL (36-
Item Short Form Survey)
Follow-up time periods available for syntheses: 10 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The randomisation process was not stratified.

Allocation concealment
(selection bias)

Unclear risk Randomised using sealed envelopes to one of three treatment groups

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Participants completed questionnaires.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Stated that "The three groups were similar at trial entry" but no statistics were
presented

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kader 2012  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Finland, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 54 (E1 = 30, C1 = 24)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 35%

Interventions Exercise Group 1 (E1): Strengthening (machines) with stretching, co-ordination, David Beck Clinic pro-
gramme (functional restoration); type = mixed; duration = 12 weeks; dose = high; design = individu-
alised; delivery = group; additional intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Pain Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Device status category: 2
Funding source: Ministry of Education; Academy of Finland; Finnish Work Environmental Fund; The
Finnish Medical Society Duodecim; Yrjo Jahnsson; Eemil Aaltonen; Instrumentarium Science Founda-
tions; Kuopio University EVO Fund (496115)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Kankaanpaa 1999 
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Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Kankaanpaa 1999  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 29 (E1 = 10, E2 = 10, C1 = 9)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 47
Sex (female): 83%

Interventions Exercise Group 1 (E1): Aquastretch: assisted stretching of the whole body in water; type = stretching;
duration = 12 weeks; dose = low; design = partially individualised; delivery = individual; additional inter-
vention = none
Exercise Group 2 (E2): Land based stretching; type = stretching; duration = 12 weeks; dose = low; de-
sign = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Modified Oswestry Disability Index
Oswestry Low Back Pain (MOLBPQ))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Subjects were assigned randomly; sequence generation not described.

Keane 2017 
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Allocation concealment
(selection bias)

Low risk Sealed envelopes were used.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk 1. Not mentioned, but due to nature of intervention patients were likely not
blinded; 2. Control group maintained pre-trial regimen; may not be consis-
tent controls; two exercise groups were different enough that expectations
may have differed; 3. Control group maintained pre-trial regimen (i.e. exercise)
but did not receive anything from this study; this may bias them as control; 4.
Treatments in the control group may have altered outcomes.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that control group had no contact with care providers
and other interventions were explicit (land versus pool)

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcomes in question were pain and function which were assessed by the
patients who were not blinded; 2. Pain and functional questionnaires are sub-
jective, and responses could be altered by awareness of intervention; 3. One
group was control, while the other two received different interventions.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 69% of people recruited took part, but one dropped out after the study
started.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Not explicitly mentioned, however, it seemed like intention-to-treat was
done; no dropouts and no deviations mentioned

Selective reporting (re-
porting bias)

Low risk 1. No obvious omissions despite lack of linked protocol

Groups similar at baseline
(selection bias)

Low risk No significant differences in baseline age; there were other important vari-
ables such as body mass index and pain duration that were not reported on.

Co-interventions avoided
or similar (performance
bias)

Low risk Co-interventions were avoided for exercise groups; no new interventions were
recommended for the controls.

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance with assigned intervention; unlikely to be per-
fect compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All subjects submitted visual analogue scale measures by email once a
week; all Modified Oswestry Low Back Pain Questionnaire questionnaires were
completed at the first meeting and again at weeks 6 and 12 2. Visual Analogue
Scale and Modified Low Back Pain Disability Questionnaire are valid measures.

Other bias Low risk No other obvious sources of bias

Keane 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Canada, general population
Exercise groups: 2
Comparison groups: 1

Kell 2009 
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Participants Number of participants: 27 (E1 = 9, E2 = 9, C1 = 9)
Chronic LBP duration: 27.6 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 37
Sex (female): 40%

Interventions Exercise Group 1 (E1): Resistance training for upper and lower body using free weights, machines, and
body weight; type = strengthening; duration = 16 weeks; dose = high; design = partially individualised;
delivery = group; additional intervention = none
Exercise Group 2 (E2): Aerobic training including any form of aerobic exercise which was of interest to
the participant (i.e. elliptical trainer, treadmill walking or jogging); type = aerobic; duration = 16 weeks;
dose = high; design = individualised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no description)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Saskatchewan Health Research Foundation (New Investigator Grant); University of Al-
berta, Augustana Campus (travel grant)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The 27 subjects were randomly assigned to one of three groups.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

High risk Initially, there were 33 subjects in the study, but six subjects dropped out, leav-
ing 27 who completed the 16-week study.

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences were apparent among the groups at baseline, week
eight, or week 16 for body composition (Table 1).

Kell 2009  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk The present study sought to eliminate this problem by isolating two forms of
exercise rehabilitation, resistance training and aerobic training, and stopping
all other exercise modes.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kell 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 42 (E1 = 14, E2 = 14, E3 = 14)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Mobilising, strengthening, posture; type = mixed; duration = 12 weeks; dose =
low; design = standardised; delivery = independent; additional intervention = advice/education
Exercise Group 2 (E2): Isometric flexion exercises: strengthening abdominal and trunk muscles (2 ex-
ercises); type = core strengthening; duration = 12 weeks; dose = low; design = standardised; delivery =
independent; additional intervention = advice/education
Exercise Group 3 (E3): Strengthening extension muscles, posture, lifting; type = strengthening & flexi-
bility/mobilising; duration = 12 weeks; dose = low; design = standardised; delivery = independent; addi-
tional intervention = advice/education

Outcomes Core outcomes reported: Global Perceived Health or Recovery (Global Perceived Health or Recovery
(number improved, symptom-free))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Kendall 1968 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

High risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Unclear risk Support for judgement is not available

Kendall 1968  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01567566)
Setting: Canada, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 80 (E1 = 40, E2 = 40)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 37
Sex (female): 52%

Interventions Exercise Group 1 (E1): Lumbopelvic motor control (core and pelvic strengthening exercises) with
biofeedback, open and closed kinetic chain hip strengthening exercises; home exercises; type = core

Kendall 2015 
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strengthening; duration = 6 weeks; dose = high; design = partially individualised; delivery = not speci-
fied; additional intervention = advice/education
Exercise Group 2 (E2): Lumbopelvic motor control (core and pelvic strengthening exercises) with
biofeedback, home exercises, home exercise log; type = core strengthening; duration = 6 weeks; dose =
high; design = partially individualised; delivery = not specified; additional intervention = advice/educa-
tion

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Workers Compensation Board Alberta’s Research Grant
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Simple randomisation using a computer-generated table of random numbers

Allocation concealment
(selection bias)

Low risk Opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Not clear - trial reported "single blinded"

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Four/40 and 5/40 participants were lost to follow-up, with good reasons given.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The randomisation was successful in creating equivalent groups at baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Participants were asked to refrain from seeking any other types of rehabilita-
tion treatments, yoga, or Pilates during the trial.

Compliance acceptable in
all groups (performance
bias)

Low risk Adherence to the programme was similar in both groups and was considered
excellent.

Kendall 2015  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kendall 2015  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 74 (E1 = 37, C1 = 37)
Chronic LBP duration: 9.65 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 29
Sex (female): 100%

Interventions Exercise Group 1 (E1): CORE exercise programme; type = core strengthening; duration = 8 weeks; dose
= high; design = standardised; delivery = independent with follow-up; additional intervention = elec-
trotherapy & heat/ice
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 8 weeks (short); 16 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk All participants were randomly assigned to the CORE group or the control
group using random allocation software.

Allocation concealment
(selection bias)

Low risk Randomised by an independent examiner who was not involved in participant
recruitment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk 1. Impossible for patients to be blinded to exercises versus control protocols;
2. Control versus exercise; 3. Control versus exercise; 4. Control group was
provided some form of care (transcutaneous electrical nerve stimulation/hot
pack)

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Likely different providers giving CORE protocol and transcuta-
neous electrical nerve stimulation

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome was pain, which was assessed by the patients who were not blind-
ed; 2. Pain questionnaires are subjective, and responses could be altered by
awareness of intervention; 3. Exercise versus control

Incomplete outcome data
(attrition bias)

Low risk 1. 21 of 74 dropped out, 28%; 2. Dropouts were excluded from analysis; 3. In-
creased pain and function could cause missingness; 4. 10 and 11 in each group

Kim 2015a 
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All outcomes

Participants analysed in
group allocated (attrition
bias)

High risk 1. Non-compliant were not analysed, and those who got additional therapies
were excluded; 2. 15 excluded due to taking medication; likely that these pa-
tients had different outcomes

Selective reporting (re-
porting bias)

Low risk 1. Study protocol mentioned in methods

Groups similar at baseline
(selection bias)

Low risk Age, weight, height, duration, and sex were all similar.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients who received additional therapies were excluded.

Compliance acceptable in
all groups (performance
bias)

Low risk In CORE group, the eight-week programme compliance rate was 85.5%,
though no compliance reported in control group

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Same blinded examiner helped to deliver outcome measures in order to re-
duce measurement error; 2. Visual Analogue Scale valid and reliable

Other bias Low risk Appeared free from other sources of bias

Kim 2015a  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 40
Sex (female): 43%

Interventions Exercise Group 1 (E1): Proprioceptive neuromuscular facilitation: abdominal muscle strength train-
ing, including warm-up and cool-down stretching; type = core strengthening; duration = 6 weeks; dose
= high; design = standardised; delivery = not specified; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Kim 2017 
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Random sequence genera-
tion (selection bias)

Unclear risk Participants were "randomized".

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Control group still getting some treatment despite not getting exer-
cise treatment

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviation from
intended intervention because interventions were highly prescribed with no
room for deviation

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Outcomes in a exercise versus no treatment study likely to
be altered by knowledge of intervention assignment

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. No description of dropout rate 2. Paired t-test did not compensate for miss-
ing data, no sensitivity analysis; 3. Increased pain and disability could cause
missing values; 4. No information on dropout rate in either group; 5. No infor-
mation on reasoning for any dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all analyses and outcomes were fully reported.

Groups similar at baseline
(selection bias)

Low risk Groups were similar on all relevant characteristics at baseline.

Co-interventions avoided
or similar (performance
bias)

High risk No information on co-interventions in this study

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Visual Analogue
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Kim 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT

Kim 2018a 
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Setting: South Korea, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 77 (E1 = 38, E2 = 39)
Chronic LBP duration: 9.65 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 43
Sex (female): 57%

Interventions Exercise Group 1 (E1): Sling exercises with elastic bands, focussing on engaging core muscles, with
warm-up (stretching); type = core strengthening; duration = 12 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = none
Exercise Group 2 (E2): Traditional trunk stabilisation exercises focussing on core muscles Includes
stretching warm-up as well; type = core strengthening; duration = 12 weeks; dose = low; design = par-
tially individualised; delivery = individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed "using a stratified randomization procedure
with a permuted block size of 4 using a computer that balanced ages (< 40 or ≥
40 years) and sexes (male or female)".

Allocation concealment
(selection bias)

Low risk "Randomization codes were kept in sealed envelopes with consecutive num-
bering" to keep treatment allocation concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from the in-
tended interventions because neither treatment group was better

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from the intended interventions because the two treatment groups were dis-
tinct, yet neither was perceived as better

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Although the sling exercise seemed relatively novel, both
groups were receiving similar active treatments; unlikely to alter patient re-
sponse.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 5%.

Kim 2018a  (Continued)
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Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was used.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses were fully reported.

Groups similar at baseline
(selection bias)

High risk Groups were balanced on all relevant characteristics at baseline, except one
group was almost significantly older than the other.

Co-interventions avoided
or similar (performance
bias)

Low risk "Participants were not allowed to receive other treatment for back pain during
the intervention period".

Compliance acceptable in
all groups (performance
bias)

High risk No information about compliance, adherence or attendance in this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Numeric Rating
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Kim 2018a  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Germany, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 99 (E1 = 50, E2 = 49)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 40
Sex (female): 34%

Interventions Exercise Group 1 (E1): Isometric strengthening transversus abdominal and multifidus muscles; type =
mixed; duration = not specified weeks; dose = high; design = individualised; delivery = individual; addi-
tional intervention = electrotherapy & manual therapy & heat/ice
Exercise Group 2 (E2): Strengthening of trunk muscles, stretching, McKenzie; type = strengthening &
stretching; duration = not specified weeks; dose = high; design = individualised; delivery = individual;
additional intervention = electrotherapy & manual therapy & heat/ice

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Kladny 2003 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Kladny 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Greece, not specified
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 86 (E1 = 28, E2 = 28, C1 = 30)
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Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 100%

Interventions Exercise Group 1 (E1): Alternating trunk flexion-extension isometric contractions against resistance
for 10 seconds, with no motion intended, 3 sets of 15 repetitions; type = core strengthening; duration =
4 weeks; dose = low; design = partially individualised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Alternating concentric and eccentric contractions (5 seconds) for truck flexion
and flexion-extension exercises, 3 sets of 15 repetitions; type = core strengthening; duration = 4 weeks;
dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Borg Rate of Perceived Pain Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short); 8 weeks (short); 13 weeks (moder-
ate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The randomisation method was not adequately specified.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Of the 108 subjects, a total of 86 subjects completed all training and testing
measurements (Table 1).

Participants analysed in
group allocated (attrition
bias)

High risk ITT not used

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The groups were homogeneous and showed nonsignificant differences in ba-
sic characteristics (Table 1).

Kofotolis 2006  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk None of the subjects received additional physical therapy interventions during
the study period.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kofotolis 2006  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Greece, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 120 (E1 = 40, E2 = 40, C1 = 40)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 41
Sex (female): 100%

Interventions Exercise Group 1 (E1): Pilates: focusses on trunk stability and improving pelvis and lumbar spine
alignment; type = Pilates; duration = 8 weeks; dose = high; design = standardised; delivery = group; ad-
ditional intervention = none
Exercise Group 2 (E2): General trunk strength training: abdominal and back muscle strengthening and
stretching; type = stretching & core strengthening; duration = 8 weeks; dose = high; design = standard-
ised; delivery = not specified; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no description)

Outcomes Core outcomes reported: Pain (36-Item Short Form Survey); function (Roland-Morris Disability Ques-
tionnaire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation method employed a series of randomly-generated numbers.

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed by keep allocation in a sealed envelope
until the patient opened it.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk 1. Due to the nature of the intervention patients could not be blinded to the in-
tervention; 2. Unlikely that lack of patient blinding caused deviations from in-
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All outcomes tended interventions because patients had little control over intervention de-
livery

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Same care provider conducted both active treatments; protocol
was explicit; no decision-making by personnel; opinion may have transferred
to patients but no clear better intervention

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Outcomes in an exercise versus no treatment study likely to
be altered by knowledge of intervention assignment

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 16% (19/120).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. It is likely that patients were analysed in their assigned groups; no mention
of analysis used, but no mention of changing interventions; modified to not
use missing data

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: all planned analyses were executed and reported
for all primary and secondary outcomes.

Groups similar at baseline
(selection bias)

Low risk All treatment groups were similar on all relevant characteristics at baseline,
except duration of symptoms was not measured.

Co-interventions avoided
or similar (performance
bias)

Low risk "None of the participants received additional physical therapy interventions
during the study period"; no description of analgesic use (or other types of co-
interventions)

Compliance acceptable in
all groups (performance
bias)

Low risk No information presented on compliance, adherence or attendance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Roland-Morris Disability Questionnaire (for function), and 36-
Item Short Form Survey (for pain) are all well-validated tools in the low back
pain context.

Other bias Low risk Appeared free from other sources of bias

Kofotolis 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 55 (E1 = 19, E2 = 18, E3 = 18)
Chronic LBP duration: 51 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 40

Koldas 2008 
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Sex (female): 78%

Interventions Exercise Group 1 (E1): Aerobic exercise performed on the treadmill and flexion, extension, and
stretching (double knee to chest, and alternate arm and leg liRs) 15-20 repetitions once daily; type =
mixed; duration = 6 weeks; dose = high; design = partially individualised; delivery = not specified; addi-
tional intervention = advice/education
Exercise Group 2 (E2): Flexion, extension, and stretching (double knee to chest, and alternate arm and
leg liRs) 15-20 repetitions once daily; type = mixed; duration = 6 weeks; dose = low; design = standard-
ised; delivery = individual; additional intervention = advice/education
Exercise Group 3 (E3): Flexion, extension, and stretching (double knee to chest, and alternate arm and
leg liRs) 15-20 repetitions once daily; type = mixed; duration = 6 weeks; dose = low; design = standard-
ised; delivery = independent; additional intervention = advice/education & electrotherapy & heat/ice

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The patients were randomly assigned to one of the three groups using a se-
quence of random numbers before baseline assessments were performed.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk One patient from Group 1 could not complete the treatment programme due
to vertigo and one patient from Group 2 was dropped out because of surgery.

Participants analysed in
group allocated (attrition
bias)

High risk Completers analysed only

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences were observed between the groups.

Koldas 2008  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk One patient from Group 2, and two patients from Group 3 were dropped out
because of the poor compliance to the treatment.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Koldas 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Switzerland, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 174 (E1 = 87, E2 = 87)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 21%

Interventions Exercise Group 1 (E1): Work simulation, strength and endurance training, aerobic exercises (walk-
ing and water aerobics), sports, and home exercises; type = functional restoration; duration = 3 weeks;
dose = high; design = partially individualised; delivery = independent; additional intervention = ad-
vice/education & psychological therapy & anti-inflammatory/analgesics
Exercise Group 2 (E2): Mobilisation, stretching, strength training, low intensity movement in pool and
progressive muscle relaxation; type = mixed; duration = 3 weeks; dose = high; design = partially individ-
ualised; delivery = independent; additional intervention = advice/education & psychological therapy &
electrotherapy & manual therapy & anti-inflammatory/analgesics

Outcomes Core outcomes reported: Work (number of calendar work days in the follow-up year)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Swiss Federal Office of Health (grant no. 00.00437)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was concealed and assessment of the primary outcome, work
days, was blinded.

Allocation concealment
(selection bias)

Unclear risk Randomisation was concealed and assessment of the primary outcome, work
days, was blinded.

Blinding of participants
and personnel (perfor-
mance bias)

High risk Patients could not be blinded to treatment, but they received no detailed in-
formation about the difference between the two treatments.
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All outcomes

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assessment of the primary outcome, work days, was blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two dropouts, seven no responses at follow-up; detailed in Figure 1

Participants analysed in
group allocated (attrition
bias)

High risk Analysis was based on the intention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the groups for most variables.

Co-interventions avoided
or similar (performance
bias)

Low risk Assessed health care use in the follow-up period by means of a questionnaire
sent to the health insurance provider with return rate of 78%

Compliance acceptable in
all groups (performance
bias)

Low risk All patients attended at least 90% of the scheduled treatments, and treatment
duration was comparable (Table 2).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kool 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 55 (E1 = 29, E2 = 26)
Chronic LBP duration: 12 weeks (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 37
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Warm-up (stretching and stationary biking for 10-15 minutes), general exercis-
es activating extensor (paraspinals) and flexor (abdominals) muscle groups, stabilisation exercises (iso-
metric and low-loading) increasing in contraction and duration; type = mixed; duration = 8 weeks; dose
= low; design = partially individualised; delivery = group; additional intervention = advice/education
Exercise Group 2 (E2): Warm-up (stretching and stationary bike 10-15 minutes), general exercises acti-
vating extensor (paraspinals) and flexor (abdominals) muscle groups; type = mixed; duration = 8 weeks;

Koumantakis 2005 
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dose = low; design = partially individualised; delivery = group; additional intervention = advice/educa-
tion

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short); 20 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Greek State Scholarship Foundation (1KY), Athens, Greece (grant T104830098); Hospi-
tal Saving Association, London, United Kingdom
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk This procedure was undertaken by an independent trial manager.

Allocation concealment
(selection bias)

Low risk Randomisation codes were kept in sealed envelopes with consecutive num-
bering.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Patients were not aware of the theoretical bases of each of the exercise regi-
mens.

Blinding of care provider
(performance bias)

High risk The clinical physical therapist (FR) who administered the exercise pro-
grammes could not be masked to group allocation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The research physical therapist who was in charge of the study and performed
the outcome assessments of subjects was unaware of the group allocation
throughout the study.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk From the 55 randomly assigned subjects, 10 dropped out of the programme (n
= 5 per group), most of them due to time constraints.

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses were performed primarily according to the "intention-to-
treat" (ITT) principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Only the Visual Analogue Scale baseline data were different between groups
(Table 2): all other variables were considered sufficiently similar.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: did not measure, although it is possible.

Compliance acceptable in
all groups (performance
bias)

Low risk Adherence data for clinic-based exercise were normally distributed.

Koumantakis 2005  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Koumantakis 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00694018)
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 229 (E1 = 111, E2 = 118)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 52
Sex (female): 13%

Interventions Exercise Group 1 (E1): Daily walking with a pedometer (as part of an internet-mediated walking pro-
gramme) and internet support group; type = aerobic; duration = 52 weeks; dose = high; design = partial-
ly individualised; delivery = independent with follow-up; additional intervention = advice/education &
psychological therapy
Exercise Group 2 (E2): Daily walking with a pedometer with email reminders; type = aerobic; duration
= 52 weeks; dose = high; design = partially individualised; delivery = independent with follow-up; addi-
tional intervention = none

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 24 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Michigan Diabetes Research and Training Center (P60 DK020572); Center for Health
Communications Research (P50CA101451); Michigan Institute for Clinical and Health Research (NIH
#UL1RR024986)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number generator

Allocation concealment
(selection bias)

Low risk Participants were emailed to inform them of their group assignment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Participants were emailed to inform them of their group assignment (Internet
support or monthly upload).

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)

High risk Assumed not possible
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Data from 92% of those in the intervention group and 89% receiving usual care
at 12 months

Participants analysed in
group allocated (attrition
bias)

Low risk Author contact: Author reported yes, but figures and tables contradict this.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk None of the observed differences in baseline characteristics were statistically
significant.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: not limited, but no differences across groups

Compliance acceptable in
all groups (performance
bias)

Unclear risk Eighty per cent compliance for uploading data, but participants logged in to
the computer only 38% of the time.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Krein 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 102 (E1 = 51, C1 = 51)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 34
Sex (female): 0%

Interventions Exercise Group 1 (E1): Dynamic muscular stabilisation: segmental stability training delivered in 4
stages: 1) abdominal hollowing; 2) stability exercises static load; 3) progressed to controlled move-
ment; 4) high speed movement; type = core strengthening; duration = 5 weeks; dose = low; design =
standardised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 25 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Indian Council of Medical Research, New Delhi
Other: None
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The subjects were randomly assigned equally into two groups by a lottery.

Allocation concealment
(selection bias)

Unclear risk Not clear whether the papers were opaque or able to be read before picking

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk After group allocations, respective subjects were treated either with con-
ventional treatment or dynamic muscular stabilization techniques in a sin-
gle-blind manner.

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Severity or level of pain, back pressure changes and abdominal pressure
changes were assessed by same tester and same physiotherapist supervising
the test procedure at baseline.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The baseline characteristics across groups were found to be the same.

Co-interventions avoided
or similar (performance
bias)

Low risk The subjects were not allowed to receive any other treatment, including
painkillers.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kumar 2009a  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 1
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Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 24
Sex (female): 0%

Interventions Exercise Group 1 (E1): Segmental stability training delivered in 4 stages: 1) abdominal hollowing; 2)
stability exercises static load; 3) progressed to controlled movement; 4) high speed movement; type =
core strengthening; duration = 5 weeks; dose = low; design = standardised; delivery = individual; addi-
tional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Waddell Disability Index)
Follow-up time periods available for syntheses: 5 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Indian Council of Medical Research, New Delhi
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The subjects were randomised by lottery method.

Allocation concealment
(selection bias)

Unclear risk No indication of whether envelopes/papers were opaque

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk All tests were performed for dependent variables (walking, stand-ups, climb-
ing, and pain) by the same tester and same physiotherapist.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk On comparing, average baseline characteristics of two groups, they did not dif-
fer significantly (P > 0.05).

Kumar 2009b  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk The subjects did not allow any other treatment and medication during the
treatment.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kumar 2009b  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 141 (E1 = 72, C1 = 69)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 35
Sex (female): 35%

Interventions Exercise Group 1 (E1): Segmental stability training delivered in 4 stages: 1) abdominal hollowing; 2)
stability exercises static load; 3) progressed to controlled movement; 4) high speed movement; type =
core strengthening; duration = 5 weeks; dose = low; design = standardised; delivery = individual; addi-
tional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Waddell Disability Index); HRQoL (36-
Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Indian Council of Medical Research, New Delhi
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The subjects were randomised equally in two groups by lottery method.

Allocation concealment
(selection bias)

Unclear risk No indication of whether patients could see what was on the paper

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk After group allocations, respective subjects were treated either with con-
ventional techniques or dynamic muscular stabilization techniques in a sin-
gle-blind manner.

Kumar 2010 
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Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Outcome variables such as pain severity, physical strength, functional ability

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not described

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Demographic characteristics (Table 2) of two treatment groups were assessed
at baseline and found not to be significant.

Co-interventions avoided
or similar (performance
bias)

Low risk The subjects were not allowed to get any other treatment options including
the painkillers.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Kumar 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Finland, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 57 (E1 = 29, C1 = 28)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 51%

Interventions Exercise Group 1 (E1): Strengthening, endurance, balance and co-ordination; type = mixed; duration =
12 weeks; dose = high; design = standardised; delivery = independent; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Borg Rate of Perceived Pain Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Kuukkanen 2000 
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Notes Conflicts of interest: Not reported
Funding source: University of Jyväskylä, the Juho Vainio Foundation; TULES Graduate School; Acade-
my of Finland
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Unclear risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Kuukkanen 2000  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: South Korea, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 36 (E1 = 15, E2 = 15, C1 = 6)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 44
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Strength exercises performed on a mat and with an exercise ball (e.g. bridge,
plank, squat, push-ups, back extension), walking exercises were performed with a step box, warm-up
and cool-down stretching step exercises; type = mixed; duration = 12 weeks; dose = high; design = stan-
dardised; delivery = not specified; additional intervention = none
Exercise Group 2 (E2): Strength training exercises including bridge, plank, squat, push-ups and back
extension, warm-up and cool-down stretching: core focussed; type = stretching & core strengthening;
duration = 12 weeks; dose = high; design = standardised; delivery = not specified; additional interven-
tion = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no description)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Sangmyung University
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomly divided; no further information given.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to intervention because of the distinct nature
of each treatment group; 2. Unlikely that patients' lack of blinding led to devi-
ations from intended interventions because patients have little control over
how the intervention is delivered

Blinding of care provider
(performance bias)

Low risk 1. Participants did not necessarily have a regular care provider; exercise in-
structors were not blinded to intervention, as they were delivering distinct ex-
ercise protocols; 2. Exercise instructors were delivering a group (probably) ex-
ercise that was standard, so unlikely that they deviated from exercise protocol
for any participants

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Assessors of outcomes of interest (pain and disability) were participants
themselves, who were not blinded to allocation because of how different each
treatment group was; 2. Pain and functional questionnaires are subjective, and
responses could be altered by awareness of intervention; 3. Due to the differ-
ences between the control group and the active exercise groups, there is sig-

Lee 2016a 
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nificant potential for patients' judgement to be biased when self-evaluating
pain and disability outcomes.

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. No description of dropout rate; 2. No evidence of non-biased analysis; 3. In-
creased pain and decreased function could cause missing outcome; 4. No in-
formation; 5. No information

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Reasonable to assume that participants were analysed according to their
original group allocation

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found but within this paper all outcomes and analyses
fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

High risk All groups were similar at baseline on age; and body mass index, pain duration
and sex were not reported, and nearly all outcome measures (including pain
and disability) were very different among groups.

Co-interventions avoided
or similar (performance
bias)

High risk No reporting of co-interventions; participants were all sedentary, and so were
not likely participating in any physical activity outside of the study.

Compliance acceptable in
all groups (performance
bias)

High risk No information on compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Assessment protocol was identical between groups; assuming survey deliv-
ery was the same for the control group; 2. Visual Analogue Scale (for pain) and
Roland-Morris Disability Questionnaire (for disability) are well-validated tools
in the context of low back pain.

Other bias Low risk Under reported, no other apparent sources of bias

Lee 2016a  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 80 (E1 = 40, E2 = 40)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 46
Sex (female): 65%

Interventions Exercise Group 1 (E1): Treadmill, exercise bicycle, sit to stand repetitions, spinal stabilisation exer-
cises (supine, prone, 4-point kneeling), upper and lower extremity exercises; type = mixed; duration =
8 weeks; dose = low; design = partially individualised; delivery = group; additional intervention = ad-
vice/education & manual therapy
Exercise Group 2 (E2): Spinal stabilisation exercises; type = core strengthening; duration = 8 weeks;
dose = low; design = partially individualised; delivery = individual; additional intervention = advice/edu-
cation & manual therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Quebec Back Pain Disability Scale)

Lewis 2005 
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Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using random number tables, subjects were assigned to Group 1 (exercise
class) or Group 2 (individual treatment).

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk The nature of the interventions precluded any blinding of physiotherapists or
participants to the assigned treatments.

Blinding of care provider
(performance bias)

High risk The nature of the interventions precluded any blinding of physiotherapists or
participants to the assigned treatments.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Two assessors blinded to group allocation administered questionnaires and
conducted physical assessments, before group allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Out of 80, 17 were lost and are detailed in Figure 1.

Participants analysed in
group allocated (attrition
bias)

Low risk In this study, the data from each participant was analysed in accordance with
the intention-to-treat approach.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

High risk After randomisation, there was no statistical difference between the groups.

Co-interventions avoided
or similar (performance
bias)

Low risk In the exercise group, three subjects required additional conservative treat-
ment at the end of their treatment programme, five at six months and six at 12
months.

Compliance acceptable in
all groups (performance
bias)

Low risk There was a steady decline in the reported compliance of the home exercises
over the one-year follow-up period.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Lewis 2005  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: China, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 20 (E1 = 10, C1 = 10)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): 50%

Interventions Exercise Group 1 (E1): Transversus abdominis muscle exercises; type = core strengthening; duration =
6 weeks; dose = low; design = individualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment ("traditional treatment")

Outcomes Core outcomes reported: Function (Aberdeen Back Pain Scale)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Assumed from data given

Participants analysed in
group allocated (attrition
bias)

Low risk Assumed all patients completed the study

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Li 2008 
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Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Li 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Norway, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 27 (E1 = 12, E2 = 15)
Chronic LBP duration: 390 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 67%

Interventions Exercise Group 1 (E1): Mobilising and stretching, walking in 'flexible way'; type = mixed; duration = 9
weeks; dose = low; design = not specified; delivery = group; additional intervention = not specified
Exercise Group 2 (E2): Stabilising exercises and walking without instructions; type = core strengthen-
ing & aerobic; duration = 9 weeks; dose = low; design = not specified; delivery = independent; additional
intervention = not specified

Outcomes Core outcomes reported: Function (Clinical Outcome Score)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)

High risk Support for judgement is not available

Lie 1999 
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All outcomes

Blinding of care provider
(performance bias)

Unclear risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Lie 1999  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 100 (E1 = 49, E2 = 51)
Chronic LBP duration: 34 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 47
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Step aerobics (10 minutes), stretching (20 minutes), strengthening (1 hour), en-
durance exercises, 2 sets of resistance exercises, home exercise; type = mixed; duration = 6 weeks; dose
= low; design = standardised; delivery = group; additional intervention = advice/education & psycholog-
ical therapy & heat/ice
Exercise Group 2 (E2): Step aerobics (10 minutes), stretching (20 minutes), strengthening (1 hour), en-
durance exercises, 1 set of resistance exercises, home exercise; type = mixed; duration = 6 weeks; dose

Limke 2008 
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= low; design = standardised; delivery = group; additional intervention = advice/education & psycholog-
ical therapy & heat/ice

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was done in blocks of 10, with shuffled envelopes containing
group assignment.

Allocation concealment
(selection bias)

Unclear risk Randomisation was done in blocks of 10, with shuffled envelopes containing
group assignment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Same treatment but different numbers of exercises

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Dropout rate was 18% in one group and 20% in the other.

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk All demographic characteristics were similar.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Limke 2008  (Continued)
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Study characteristics

Methods Study design: RCT (NCT0028108728)
Setting: England, healthcare
Exercise groups: 4
Comparison groups: 4

Participants Number of participants: 579 (E1 = 72, E2 = 72, E3 = 71, E4 = 71, C1 = 72, C2 = 75, C3 = 73, C4 = 73)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Doctor prescription for aerobic exercises (predominantly walking); type = aer-
obic; duration = 12 weeks; dose = high; design = not specified; delivery = independent; additional inter-
vention = psychological therapy
Exercise Group 2 (E2): Doctor prescription for aerobic exercises (predominantly walking); type = aer-
obic; duration = not specified weeks; dose = high; design = not specified; delivery = independent; addi-
tional intervention = psychological therapy & manual therapy
Exercise Group 3 (E3): Doctor prescription for aerobic exercises (predominantly walking); type = aer-
obic; duration = not specified weeks; dose = high; design = not specified; delivery = independent; addi-
tional intervention = advice/education & psychological therapy
Exercise Group 4 (E4): Doctor prescription for aerobic exercises (predominantly walking); type = aer-
obic; duration = not specified weeks; dose = high; design = not specified; delivery = independent; addi-
tional intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Usual care/no treatment ("normal care")
Comparison Group 2 (C2): Other conservative treatment (manual therapy)
Comparison Group 3 (C3): Other conservative treatment (physical therapy)
Comparison Group 4 (C4): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Number of Pain Days); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (overall improvement (health transitions))
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Medical Research Council (grant number G0001104)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk At the baseline appointment, after informed written consent had been ob-
tained, participants were randomised to one of eight groups by the practice
nurse.

Allocation concealment
(selection bias)

Unclear risk At the baseline appointment, after informed written consent had been ob-
tained, participants were randomised to one of eight groups by the practice
nurse.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Not described

Little 2008 
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Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk A total of 579 people were randomised and completed the baseline question-
naires.

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics were similar for all variables (Table 2) except there
were fewer women in the Alexander technique groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Good adherence was defined by the trial management group as attending five
out of six massage sessions, five out of six lessons in the other group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk One session a week for six weeks. Two lessons a week for two weeks then one
lesson a week for two weeks. Twenty two lessons over five months

Little 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN51496752)
Setting: England, healthcare
Exercise groups: 2
Comparison groups: 2

Participants Number of participants: 68 (E1 = 17, E2 = 18, C1 = 16, C2 = 17)
Chronic LBP duration: 321.5 days (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 51
Sex (female): 62%

Interventions Exercise Group 1 (E1): Motor relearning; stretching, aerobic exercises, exercise targeting motor con-
trol of deep abdominal and lumbar paraspinal muscle, home exercise; type = mixed; duration = 4
weeks; dose = high; design = partially individualised; delivery = group; additional intervention = psycho-
logical therapy
Exercise Group 2 (E2): Motor relearning, stretching, aerobic exercises, exercise targeting motor con-
trol of deep abdominal and lumbar paraspinal muscle, home exercise; type = mixed; duration = 4
weeks; dose = high; design = partially individualised; delivery = individual; additional intervention =
psychological therapy

Little 2014 
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Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment))
Comparison Group 2 (C2): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Graded Chronic Pain Scale (Von Korff)); function (Roland-Morris Dis-
ability Questionnaire); HRQoL (EuroQol 5D); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (overall improvement (health transition))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Paul Little is editor-in-chief of the Programme Grants for Applied Research jour-
nal.
Funding source: Search Results Web results Efficacy and Mechanism Evaluation programme, Medical
Research Council, National Institute for Health Research
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random numbers, stratified by history of previous pain

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Eighty-three per cent follow-up at three months, 81% at six months (reasons
given in Table 6)

Participants analysed in
group allocated (attrition
bias)

Low risk No imputation (described on page 12)

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Even with the relatively small numbers, the groups were reasonably well bal-
anced at baseline.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Control group participants were allowed to be allocated physio by their gener-
al practitioner.

Compliance acceptable in
all groups (performance
bias)

Low risk Described in Table 5

Little 2014  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Little 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01611792)
Setting: USA, not specified
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 38 (E1 = 20, E2 = 18)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 41
Sex (female): 53%

Interventions Exercise Group 1 (E1): Strength and conditioning physical therapy including general trunk strength-
ening and endurance exercises; type = strengthening; duration = 10 weeks; dose = high; design = stan-
dardised; delivery = not specified; additional intervention = not specified
Exercise Group 2 (E2): Stabilisation physical therapy including specific exercises to improve control
of deep trunk muscles; type = core strengthening; duration = 10 weeks; dose = high; design = standard-
ised; delivery = not specified; additional intervention = not specified

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 11 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: National Institutes of Health NIH2R01HD040909 (PI: Henry SM)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised based on a covariate adaptive randomisation scheme

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Treatment assignments were transmitted to the study treating physiothera-
pist.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Lomond 2014 
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Incomplete outcome data
(attrition bias)
All outcomes

High risk Dropout rate was high (6/29 in stabilisation group and 7/29 in strengthening
group completed).

Participants analysed in
group allocated (attrition
bias)

Unclear risk Paper reported yes, but Figure seemed to be missing some subjects.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Lomond 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Canada, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 229 (E1 = 80, E2 = 69, E3 = 80)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 47%

Interventions Exercise Group 1 (E1): Matched direction: unidirectional end-range lumbar exercises that matched
their directional preference identified during assessment, recommendation to exercise every 2 hours,
home exercises and compliance log; type = Mckenzie; duration = 2 weeks; dose = low; design = partially
individualised; delivery = not specified; additional intervention = advice/education
Exercise Group 2 (E2): Opposite direction: unidirectional end-range lumbar exercises in opposite di-
rection from their directional preference identified during assessment, recommendation to exercise
every 2 hours, home exercises and compliance log; type = strengthening; duration = 2 weeks; dose =
low; design = partially individualised; delivery = not specified; additional intervention = advice/educa-
tion & psychological therapy
Exercise Group 3 (E3): Multidirectional, midrange lumbar exercises, and stretches for the hip and thigh
muscles, recommendation to exercise every 2 hours, home exercises and compliance log; type = mixed;
duration = 2 weeks; dose = low; design = standardised; delivery = not specified; additional intervention
= advice/education & psychological therapy

Long 2004 
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Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); work (ability to return to work and leisure activities); Global Perceived Health or Recovery (Glob-
al Perceived Health or Recovery (response to treatment))
Follow-up time periods available for syntheses: 2 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Foundation funds (source not indicated)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After giving informed consent, each member of these three directional prefer-
ence subsets was randomised to one of three treatments.

Allocation concealment
(selection bias)

Low risk After giving informed consent, each member of these three directional prefer-
ence subsets was randomised to one of three treatments.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Same treatment but matched for directional preference

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome measures were administered at baseline and two weeks by nonmed-
ical reception staO blinded to the study design.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Twenty-nine subjects (12.6%) failed to return for treatment appointments and
did not provide data at two weeks.

Participants analysed in
group allocated (attrition
bias)

Low risk Subjects unable/unwilling to continue for the full two-week protocol were in-
cluded in the analysis (intention-to-treat).

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics of the 312 recruited subjects are listed in Table 3.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: two-week intervention where patients asked not to seek other
care

Compliance acceptable in
all groups (performance
bias)

Low risk Sixty-eight per cent of our 201 subjects returned their compliance question-
naires with overall good compliance rating (3-4 sets/day).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Long 2004  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 14 (E1 = 7, C1 = 7)
Chronic LBP duration: 14.58 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 52
Sex (female): 57%

Interventions Exercise Group 1 (E1): Posture called "standing posture with flexion of the trunk" in addition to phys-
iotherapy: position maintained from 30 to 60 seconds and was repeated 5 times, with a one-minute
break between repetitions; type = core strengthening & stretching; duration = 4 weeks; dose = low; de-
sign = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation not described beyond the fact that patients were "randomly
divided" into treatment groups

Allocation concealment
(selection bias)

High risk Not described beyond the fact that patients were "randomly divided" into
treatment groups

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Unlikely that the patients could be blinded as to whether or not they re-
ceived an extra exercise at the end of their physiotherapy routines; 2. Unlikely
that a lack of patient blinding led to deviations from the intended intervention
because the difference between treatment groups was only a single exercise,
and it required physiotherapy guidance

Blinding of care provider
(performance bias)

Unclear risk 1. Care providers (physiotherapist) could not be blinded to intervention be-
cause they delivered it, and had to know whether or not to deliver the exer-
cise of interest; 2. Very possible that lack of physiotherapy blinding led to de-
viations from intervention because the article explicitly stated that physio-
therapists could use their discretion and did not use a strict protocol; 3. Like-
ly that any deviations from intended intervention due to lack of physiothera-
pist blinding were balanced between groups because both groups received the
same unstructured physio treatment

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Since the outcome assessors for pain and disability were the patients, it is
unlikely they were blinded to the intervention allocation; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness

Longo 2016 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

251



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

of intervention; 3. One group was getting "conventional" care while the other
was getting something supplemental; could alter assessment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No dropouts from baseline to time point 1; there were dropouts at time
point 2, but these outcome data were incomplete and not extracted for sys-
tematic review.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to their assigned treat-
ment group, according to intention-to-treat analysis

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: no obvious omissions in outcomes or analyses

Groups similar at baseline
(selection bias)

Low risk No statistically significant between-group differences in baseline age, sex,
body mass index, symptom duration, pain or disability; nearly clinically signifi-
cant difference in body mass index and disability: worse in control

Co-interventions avoided
or similar (performance
bias)

Low risk Care providers were not given any strict protocols (especially around co-in-
terventions) to follow in their "usual care", but they could have applied this
equally to both treatment groups.

Compliance acceptable in
all groups (performance
bias)

High risk Compliance (attendance) was not reported in the study, and so not able to de-
termine exact compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were carried out with the same tools and at the
same time for both treatment groups, up until T1 assessments; only experi-
mental followed to T2; 2. Numeric Rating Scale (for pain) and Roland-Morris
Disability Questionnaire (for disability) are validated tools in low back pain
context.

Other bias Low risk Appeared free from other sources of bias

Longo 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Portugal, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 46 (E1 = 23, C1 = 23)
Chronic LBP duration: 29 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 22
Sex (female): 59%

Interventions Exercise Group 1 (E1): Pilates: exercises focussed on deep stabilisers and hip extensors; type = Pilates;
duration = .14 weeks; dose = low; design = standardised; delivery = individual; additional intervention =
none
Comparison Group 1 (C1): Usual care/no treatment (control group: rest 20 minutes resting in a sitting
position)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)

Lopes 2017 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

252



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Follow-up time periods available for syntheses: 0 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Information modified for author contact; sufficient data not available for inclusion in meta-
analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Block randomisation, 1:1

Allocation concealment
(selection bias)

Low risk Allocation concealment was achieved by using numbered sheets inside sealed,
opaque envelopes picked up by the participants before baseline data collec-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Intervention only consisted of one session with the assessment oc-
curring right after; it was not possible to deviate from intervention.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from the intended intervention as interventions were very structured and dis-
tinct; also, entire trial took place in one day

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Outcomes in a exercise versus no treatment study likely to
be altered by knowledge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No dropouts in the study because it took place in a single session

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Not explicitly stated, however, one can assume that in a single intervention
trial that intention-to-treat analysis was inevitable.

Selective reporting (re-
porting bias)

Low risk 1. No protocol or statistical analysis plan found: all planned analyses were exe-
cuted and reported for all primary and secondary outcomes.

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were balanced on all relevant characteristics at base-
line.

Co-interventions avoided
or similar (performance
bias)

Low risk No opportunity for co-interventions because the trial took place in a single ses-
sion

Compliance acceptable in
all groups (performance
bias)

Low risk Compliance was 100% because the trial took place in a single session.

Lopes 2017  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Visual Analogue
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Lopes 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12607000432415)
Setting: Australia, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 172 (E1 = 86, E2 = 86)
Chronic LBP duration: 100 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 59%

Interventions Exercise Group 1 (E1): Motor control exercises: contracting transversus abdominals and multifidus
muscles in isolation using biofeedback, training co-ordination of all trunk muscles during functional
tasks, home exercises; type = core strengthening; duration = 8 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = advice/education
Exercise Group 2 (E2): Graded activity: increasing activity tolerance by performing individualised and
submaximal exercises and home exercise; type = other (graded activity); duration = 8 weeks; dose =
low; design = individualised; delivery = individual; additional intervention = advice/education & psycho-
logical therapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (recovery))
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Australia’s National Health; Medical Research Council
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation sequence was computer-generated by an investigator not
involved in recruitment or treatment allocation.

Allocation concealment
(selection bias)

Low risk Allocation was concealed in sequentially numbered, sealed, opaque envelopes
by an investigator not involved in the study.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Macedo 2012 
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Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All self-reported measures were collected by an investigator blinded to treat-
ment allocation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Nine participants withdrew from the study: two from the graded activity group
(one for not improving and one unknown) and seven from the motor control
exercise group.

Participants analysed in
group allocated (attrition
bias)

Low risk Eight-six participants in each group analysed

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics, including demographics and baseline scores for both
treatment groups, were reported in Table 3.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: measured and no difference between groups

Compliance acceptable in
all groups (performance
bias)

Low risk Adherence to treatment in the initial eight-week period was excellent, with
both groups attending a mean of 10.3 (SD 3.6) of the planned 12 sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Same time points for all

Macedo 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 33 (E1 = 17, C1 = 16)
Chronic LBP duration: 68.5 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 43
Sex (female): 70%

Interventions Exercise Group 1 (E1): Twenty minutes walking, general stretching and strengthening in bridge posi-
tion; type = mixed; duration = 9 weeks; dose = low; design = standardised; delivery = group; additional
intervention = none
Comparison Group 1 (C1): Other conservative treatment (psychological therapy)

Outcomes Core outcomes reported: Pain (Low Back Pain Rating Scale (Manniche)); function (Roland-Morris Dis-
ability Questionnaire)
Follow-up time periods available for syntheses: 9 weeks (short); 26 weeks (moderate)

Machado 2007 
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Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomisation sequence was generated using a random numbers table.

Allocation concealment
(selection bias)

Low risk Concealment of allocation was ensured by the use of sequentially numbered
sealed opaque envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The patients were assessed by blinded examiners at baseline, nine weeks, and
six months.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Twelve patients were not able to return to the triage centre for the nine-week
assessment, and six patients could not be contacted for the phone interview.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Table 1 summarised the sociodemographic and clinical characteristics of the
participants in the exercise and psychotherapy groups at baseline.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

High risk The adherence to treatment was similar in both groups.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Machado 2007  (Continued)
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Methods Study design: RCT (NCT01719276)
Setting: Brazil, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 66 (E1 = 33, E2 = 33)
Chronic LBP duration: 67 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 47
Sex (female): 74%

Interventions Exercise Group 1 (E1): Graded activity: treadmill for 20 minutes at 70-80% Max heart rate, strengthen-
ing of the legs and back; type = mixed; duration = 6 weeks; dose = low; design = partially individualised;
delivery = individual; additional intervention = advice/education
Exercise Group 2 (E2): Physiotherapy: stretches and strengthening of arms, legs, and trunk; type =
stretching & core strengthening; duration = 6 weeks; dose = low; design = standardised; delivery = indi-
vidual; additional intervention = none

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); work (return to work); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery
(Global Perceived Health or Recovery (Global Perceived Effect scale))
Follow-up time periods available for syntheses: 13 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomisation code was created using Microsoft Excel for Windows soft-
ware.

Allocation concealment
(selection bias)

Low risk Randomisation was performed by a researcher who was not involved in the re-
cruitment process; allocation schedule was concealed by using consecutively
numbered, sealed, opaque envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from the in-
tended interventions because the two treatment groups were so similar

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from the intended interventions because the two treatment groups were so
similar

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Neither treatment was obviously better than the other; no
reason to alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 6 patients out of 66 were lost to follow-up at the 3-month follow-up, 9.1%.

Magalhaes 2017  (Continued)
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Participants analysed in
group allocated (attrition
bias)

Low risk 1. Analyses "were performed on an intention-to-treat basis".

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported according to registered protocol
(NCT01719276).

Groups similar at baseline
(selection bias)

Low risk Several characteristics were collected and were similar; slightly large differ-
ence in duration of symptoms was likely accountable to chance; there was no
indication of problematic randomisation.

Co-interventions avoided
or similar (performance
bias)

Low risk "Participants were instructed not to participate in any other intervention dur-
ing the treatment period. There was no interference in the use of medication".

Compliance acceptable in
all groups (performance
bias)

Low risk "Patients in the physiotherapy exercise attended 91.4% of the sessions, while
those in the graded activity group attended 91.9%".

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Roland-Morris Disability Questionnaire (for function), and Nu-
meric Rating Scale (for pain) are all well-validated tools in the low back pain
context.

Other bias Low risk Appeared free from other sources of bias

Magalhaes 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Norway, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 152 (E1 = 79, C1 = 73)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 43
Sex (female): 46%

Interventions Exercise Group 1 (E1): Exercise in heated water (stretching and mobilising), group exercise in gym
(walking, mobilising, stretching) and individual exercise programme (e.g. cycling, walking); type =
mixed; duration = 1 weeks; dose = low; design = partially individualised; delivery = group; additional in-
tervention = advice/education & psychological therapy & relaxation
Comparison Group 1 (C1): Usual care/no treatment (control group: referred back to the general practi-
tioner)

Outcomes Core outcomes reported: Pain (Activity Discomfort Scale)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Norwegian Research Council; Norwegian Ministry of Health and Social Affairs, Re-
search Unit of the Norwegian Back Pain Network
Other: Sufficient data not available for inclusion in meta-analyses

Magnussen 2005 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation was concealed and done in blocks of 10 by an assistant
with no prior knowledge of the patients drawing ID-numbers and group alloca-
tion.

Allocation concealment
(selection bias)

Low risk The randomisation was concealed and done in blocks of 10 by an assistant
with no prior knowledge of the patients drawing ID-numbers and group alloca-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk After randomisation, letters were sent to the participants informing them of
which group they were allocated to.

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk All self-report

Incomplete outcome data
(attrition bias)
All outcomes

Low risk During the study period, 16.5 per cent in the treatment group and 19.2 per cent
in the control group resigned from the study.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Numbers seemed to be without withdrawals.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the groups on demographic fac-
tors or sick leave at baseline (see Table 2).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Magnussen 2005  (Continued)
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Methods Study design: RCT
Setting: Denmark, healthcare

Manniche 1988 
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Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 105 (E1 = 33, E2 = 36, E3 = 36)
Chronic LBP duration: 780 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 45
Sex (female): 39%

Interventions Exercise Group 1 (E1): Intensive strengthening: trunk, back strengthening routine; type = core
strengthening; duration = 12 weeks; dose = high; design = standardised; delivery = individual; addition-
al intervention = not specified
Exercise Group 2 (E2): Back strengthening routine, similar to intensive less dose; type = core strength-
ening; duration = 12 weeks; dose = low; design = standardised; delivery = individual; additional inter-
vention = not specified
Exercise Group 3 (E3): Isometric exercises for lumbar spine; type = strengthening; duration = 4 weeks;
dose = low; design = standardised; delivery = not specified; additional intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Activities of Daily Living Scale)
Follow-up time periods available for syntheses: 12 weeks (short); 39 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Danish Research Council and the Danish Health Foundation, Sygekassemcs Helsefond
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Manniche 1988  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Manniche 1988  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Switzerland, general population
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 148 (E1 = 50, E2 = 49, E3 = 49)
Chronic LBP duration: 566 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 45
Sex (female): 57%

Interventions Exercise Group 1 (E1): Aerobics, stretching; type = aerobic & stretching; duration = 12 weeks; dose =
high; design = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Controlled progressive exercises with machines, David Beck Clinic programme
(functional restoration); type = functional restoration; duration = 12 weeks; dose = high; design = par-
tially individualised; delivery = group; additional intervention = none
Exercise Group 3 (E3): Exercises using TheraBand's and general strength training and home exercise
(as part of physiotherapy); type = strengthening; duration = 12 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Device status category: 1
Funding source: Swiss National Science Foundation (Grant No. 32-50979.97); Schulthess Klinik Re-
search Fund; DBC International
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Mannion 1999 
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Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Support for judgement is not available

Blinding of care provider
(performance bias)

Low risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Mannion 1999  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: New Zealand, mixed
Exercise groups: 4
Comparison groups: 0

Participants Number of participants: 50 (E1 = 12, E2 = 12, E3 = 13, E4 = 13)
Chronic LBP duration: 3.85 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 37
Sex (female): 49%

Marshall 2008 
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Interventions Exercise Group 1 (E1): Swiss ball exercises (after 4-week non-manipulation treatment) 3 phases: 0-4
weeks (isometric), 4-8 weeks (controlled concentric/eccentric), 8-12 weeks (dynamic); type = core
strengthening; duration = 16 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = advice/education
Exercise Group 2 (E2): Swiss ball exercises (after 4-week manipulation treatment) 3 phases: 0-4 weeks
(isometric), 4-8 weeks (controlled concentric/eccentric), 8-12 weeks (dynamic); type = core strengthen-
ing; duration = 12 weeks; dose = low; design = partially individualised; delivery = individual; additional
intervention = manual therapy
Exercise Group 3 (E3): Home exercises (after 4-week non-manipulation treatment): demonstra-
tion and info sheet providing pictures of exercises (lunges, push up, bridge pose, plank); type = core
strengthening & core strengthening; duration = 16 weeks; dose = low; design = partially individualised;
delivery = independent; additional intervention = advice/education
Exercise Group 4 (E4): Home exercises (after 4-week manipulation treatment):  demonstration and in-
fo sheet providing pictures of exercises (lunges, push up, bridge pose, plank); type = core strengthening
& core strengthening; duration = 12 weeks; dose = low; design = partially individualised; delivery = inde-
pendent; additional intervention = advice/education & manual therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(12-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 40 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk These individuals who had not already undergone self-selected treatment
were randomly assigned to either manipulation or nonmanipulative treat-
ment.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk The provision of exercise advice to this group ensured that the blinding to the
Swiss ball exercise group was successfully achieved.

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Six people dropped out; three through non-attendance, two gave no reasons,
one sought other treatment.

Participants analysed in
group allocated (attrition
bias)

High risk FiRy subjects analysed only

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Marshall 2008  (Continued)
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Groups similar at baseline
(selection bias)

Low risk See Table 1 - all non significant

Co-interventions avoided
or similar (performance
bias)

High risk There was no restriction placed on what forms of exercise were prescribed by
the treating specialists who assisted this study.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Attendance at supervised training and programme: compliance within the
Swiss ball training groups was comparable.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Marshall 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12611000229976)
Setting: Australia, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 64 (E1 = 32, E2 = 32)
Chronic LBP duration: 10.3 years (long)
Neurological/radicular symptoms: No participants
Mean age (years): 36
Sex (female): 62%

Interventions Exercise Group 1 (E1): Pilates; type = Pilates; duration = 8 weeks; dose = high; design = standardised;
delivery = group; additional intervention = not specified
Exercise Group 2 (E2): Stationary cycling; type = aerobic; duration = 8 weeks; dose = high; design = par-
tially individualised; delivery = group; additional intervention = not specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned in blocks of eight with an equal number
of participants assigned to each group.

Allocation concealment
(selection bias)

Low risk The allocation sequence was concealed from researchers involved in enrolling
and assessing participants.

Blinding of participants
and personnel (perfor-
mance bias)

Low risk To reduce expectation bias, participants were blinded to the use of different
modalities in the trial.

Marshall 2013 
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All outcomes

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk To reduce expectation bias, participants were blinded to the use of different
modalities in the trial.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk See Figure 1

Participants analysed in
group allocated (attrition
bias)

Low risk Data were analysed using SPSS version 20 (IBM, New York, NY) with “inten-
tion-to-treat” principles.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No between-group differences were observed at baseline for demographics
and self-report scores (Table 2).

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: changed to yes, though at six months follow-up some partici-
pants from each group reported regular training using the other exercise.

Compliance acceptable in
all groups (performance
bias)

Low risk Specific trunk exercise group attendance was 21.8 ± 1.9 out of the 24 sessions
and stationary cycling group attendance was 19.0 ± 4.2 sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Marshall 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Israel, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 40 (E1 = 20, C1 = 20)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 53
Sex (female): 100%

Interventions Exercise Group 1 (E1): Core stability exercises in non-weight-bearing positions including supine/crook
lying, side-lying (leR and right) and prone; type = core strengthening; duration = 4 weeks; dose = low;
design = standardised; delivery = group; additional intervention = advice/education
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)

Masharawi 2013 
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Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk An independent local staO member generated the allocation sequence with
sealed envelopes.

Allocation concealment
(selection bias)

Low risk The method used to generate the random allocation sequence was sealed en-
velope.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk A total of 20 treatment group females and 20 control females completed the
study with 100% attendance.

Participants analysed in
group allocated (attrition
bias)

Low risk A total of 20 treatment group females and 20 control females completed the
study with 100% attendance.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the group’s mean baseline (t0)
in all measured parameters.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: changed response to yes

Compliance acceptable in
all groups (performance
bias)

Low risk One-hundred per cent attendance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Both groups were assessed at baseline and four weeks and only the exercise
group was assessed at eight weeks.

Masharawi 2013  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Canada, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 24 (E1 = 12, E2 = 12)
Chronic LBP duration: 45.05 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 36%

Interventions Exercise Group 1 (E1): Isometric activation of deep core muscles; type = core strengthening; duration =
3 weeks; dose = low; design = partially individualised; delivery = independent with follow-up; additional
intervention = advice/education
Exercise Group 2 (E2): Global exercise targeting the paravertebral muscles; type = core strengthening;
duration = 3 weeks; dose = low; design = standardised; delivery = independent with follow-up; addition-
al intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8.7 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Canadian Foundation for Innovation (CS equipment); Fonds de Recherche du Québec
– Santé (HMA and LDB PhD studentships); Canadian Institutes of Health Research (HMA studentship)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A member of the laboratory not involved in the study prepared a random list
where each new participant was allocated to an exercise group.

Allocation concealment
(selection bias)

Low risk Third party randomisation

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patient could not be blinded due to nature of intervention; 2. Both interven-
tions required supervision and training; one intervention was not clearly supe-
rior to the other.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. One intervention was not clearly superior to the other; protocol
was explicit.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Pain and functional questionnaires are subjective, and responses could be
altered by awareness of intervention; 2. Pain and function questionnaires are
subjective; 3. Both groups were getting exercise interventions.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 2 of 24 dropped out; equal between groups.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Not stated but numbers matched

Masse-Alarie 2016 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

267



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Selective reporting (re-
porting bias)

Low risk 1. Protocol referenced in publication

Groups similar at baseline
(selection bias)

Low risk Participants similar on gender, age, height, weight, body mass index, seden-
tary lifestyle, pain duration, and side of pain

Co-interventions avoided
or similar (performance
bias)

Low risk No information on additional therapies

Compliance acceptable in
all groups (performance
bias)

High risk Exercise log collected but not reported

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcomes assessed similarly; 2. Visual Analogue Scale & Oswestry Disability
Index valid.

Other bias Low risk Appeared free from other sources of bias

Masse-Alarie 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Switzerland, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 148 (E1 = 74, C1 = 74)
Chronic LBP duration: 12 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Static and dynamic strengthening exercises (1st phase, 1-4 weeks), Norsk ma-
chines for strength and endurance (2nd phase, 5-8 weeks), sequence training (3rd phase, 9-12 weeks);
type = strengthening; duration = 12 weeks; dose = high; design = partially individualised; delivery =
group; additional intervention = back school
Comparison Group 1 (C1): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Swiss National Science Foundation (Project NFP 26, No. 4026-27064); BBW (Project
‘‘SOS-LBD’’, No. 97.0046)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Maul 2005 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

268



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Random sequence genera-
tion (selection bias)

Low risk Prior to a first contact they were randomly assigned to the exercise or compar-
ison group by means of a computer randomisation program.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Prior to the start of the intervention study all participants were thoroughly ex-
amined and completed several functional tests and questionnaires.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk The total number of subjects who finally participated in the study was 183.

Participants analysed in
group allocated (attrition
bias)

High risk For analysis, only subjects that had completed the intervention programme
were considered.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics did not differ for low back pain symptoms and demo-
graphic variables.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Maul 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 60 (E1 = 20, E2 = 20, C1 = 20)
Chronic LBP duration: 32 months (moderate)
Neurological/radicular symptoms: No participants

Mazloum 2018 
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Mean age (years): 40
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Selective Pilates moves: shoulder bridge, side kick, one leg stretch, hundred,
roll up, swan dive, swimming, one leg circle, double arm stretch, spine twist; type = Pilates; duration = 6
weeks; dose = low; design = standardised; delivery = individual; additional intervention = none
Exercise Group 2 (E2): Extension-based exercises: deep breathing in prone, passive trunk extension on
elbows in prone, passive trunk extension on hands in prone, passive trunk extension in standing, knee
to chest in crook lying, trunk flexion in sitting on a chair; type = stretching; duration = 6 weeks; dose =
low; design = standardised; delivery = not specified; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 10 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were "randomly allocated".

Allocation concealment
(selection bias)

High risk Insufficient information to determine whether treatment allocation was con-
cealed

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from intend-
ed interventions; experimental group was structured and controlled by care
providers, and control group was purposely broad

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from intended interventions; experimental group was structured, and control
group was purposely broad

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Likely that lack of patient blinding introduced bias to out-
come assessments, as the experimental groups were clearly "better" than the
control; study results for all outcomes supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 22% (13/60); 2. No comparison of dropout subjects to non-
dropouts to determine if missing data introduced selection bias; 3. Missing-
ness could be caused by increased disability from low back pain; 4. Rate of
missing subjects in each group was very similar.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. All patients were analysed according to the allocation to which they were
randomised.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this article
everything was fully reported.

Mazloum 2018  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics, ex-
cept there was no report of patient sex.

Co-interventions avoided
or similar (performance
bias)

Low risk Avoided co-interventions by excluding patients receiving physical therapy or
other treatment interventions in the past six months; no mention of medica-
tion use

Compliance acceptable in
all groups (performance
bias)

High risk No information about compliance/adherence/attendance of interventions in
this study

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Visual Analogue
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Mazloum 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02304120)
Setting: Switzerland, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 22 (E1 = 11, E2 = 11)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 55
Sex (female): 50%

Interventions Exercise Group 1 (E1): Sensorimotor training: balance training involving standing on a labile, swaying
platform; type = core strengthening; duration = 4.5 weeks; dose = low; design = partially individualised;
delivery = individual; additional intervention = physiotherapy
Exercise Group 2 (E2): Low intensity cardio on a treadmill, elliptical, or stationary bike for 15 minutes
at a comfortable pace; type = aerobic; duration = 4.5 weeks; dose = low; design = partially individu-
alised; delivery = individual; additional intervention = physiotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8.5 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Cantonal Department of Health and Social Services, Canton of Argovia; Reha Rhein-
felden, Switzerland
Other: Information modified for author contact, SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation schedule using permuted blocks of ran-
dom sizes; block sizes were not disclosed, to ensure concealment.

McCaskey 2018 
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Allocation concealment
(selection bias)

Low risk An independent third party created the randomisation list, which was stored
away from the study team to ensure concealment of treatment allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Concomitant care was not restricted but sham exercise was also ex-
ercise based so the distinction between comparator and treatment group was
less obvious; no changes in lifestyle were reported.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Protocol was explicit; no decision-making by study personnel;
opinion may have transferred to patients but study personnel were not re-
sponsible for other care.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. No obvious reason for patient to alter response; potentially
due to the novel nature of the experimental group, but control group was re-
ceiving exercise which they presumably thought was effective.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 4.5% (1/22).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was performed; those who dropped out before
the end had their missing data imputed based on the carry-forward method.

Selective reporting (re-
porting bias)

Low risk 1. T-test analysis plan in protocol was not executed due to non-normal dis-
tribution of data and heteroscedasticity of variance. Instead, a more robust
method was used.

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics, ex-
cept duration of symptoms was not measured.

Co-interventions avoided
or similar (performance
bias)

High risk No mention of co-interventions in the study report

Compliance acceptable in
all groups (performance
bias)

Low risk 81.1% of people attended all sessions and 4 of 22 attended 8 of 9; therefore
100% of people attended at least 8 sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Visual Analogue
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

McCaskey 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN67030896)
Setting: Northern Ireland, healthcare
Exercise groups: 1

McDonough 2013 
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Comparison groups: 1

Participants Number of participants: 56 (E1 = 39, C1 = 17)
Chronic LBP duration: 10.7 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 55%

Interventions Exercise Group 1 (E1): Graded pedometer-driven walking programme focussed on behaviour change;
type = aerobic; duration = 8 weeks; dose = high; design = partially individualised; delivery = indepen-
dent with follow-up; additional intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Quebec Back Pain Disability Scale);
HRQoL (EuroQol 5D)
Follow-up time periods available for syntheses: 9 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Physiotherapy Research Foundation (PRF/08/1); Chartered Society of Physiotherapy,
London; Department of Employment and Learning, Belfast, Northern Ireland
Other: Information modified for author contact, SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Consenting participants were randomised using a computer-generated ran-
dom allocation sequence.

Allocation concealment
(selection bias)

Low risk Generated the schedule for the random allocation sequence, which was held
in a secure cabinet

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Because of the nature of the interventions, it was not possible to blind partici-
pants or treatment providers.

Blinding of care provider
(performance bias)

High risk Because of the nature of the interventions, it was not possible to blind partici-
pants or treatment providers.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Because of the nature of the interventions, it was not possible to blind partici-
pants or treatment providers.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Figure 1

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Male/female ratio different and employment; all others similar

McDonough 2013  (Continued)
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Co-interventions avoided
or similar (performance
bias)

High risk Author contact: not likely co-interventions during treatment period, but differ-
ent after nine-week intervention period

Compliance acceptable in
all groups (performance
bias)

Low risk Mean percentage adherence with weekly step targets was 70% (95% CI 62% to
77%).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

McDonough 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 28 (E1 = 12, E2 = 16)
Chronic LBP duration: 12 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 64%

Interventions Exercise Group 1 (E1): Exercises for postural righting, flexibility, and pain relief, stabilisation and
strengthening exercises, functional task performance, home exercise daily 20-30 minutes; type =
mixed; duration = 6 weeks; dose = low; design = individualised; delivery = individual; additional inter-
vention = advice/education & manual therapy
Exercise Group 2 (E2): Daily home exercises (20-30 minutes); type = mixed; duration = 6 weeks; dose =
low; design = not specified; delivery = independent; additional intervention = relaxation

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Mount Zion Health Fund; Health Resources & Services Administration Fellowship, US
Department of Health and Human Services
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using blocked, stratified randomisation that was performed after completion
of all baseline assessments, participants were randomly assigned.

Allocation concealment
(selection bias)

Low risk Group assignments were made using opaque, sequentially-numbered, sealed
envelopes that contained the group assignment.

Blinding of participants
and personnel (perfor-
mance bias)

High risk Participants were not blinded to which intervention they received.

Mehling 2005 
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All outcomes

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of the 16 subjects undergoing breath therapy, one dropped out after two ses-
sions and was lost to follow-up.

Participants analysed in
group allocated (attrition
bias)

High risk Analyses were performed on all available data in an intention-to-treat fash-
ion for 14 subjects in the breath therapy group and 12 subjects in the physical
therapy group.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The baseline characteristics of the 28 study subjects were summarised in Ta-
ble 1.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: measured co-interventions

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: no difference between groups

Timing of outcome assess-
ment similar in all groups
(detection bias)

Unclear risk Support for judgement was not available.

Mehling 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01061632)
Setting: Sweden, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 70 (E1 = 35, E2 = 35)
Chronic LBP duration: 326 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 56%

Interventions Exercise Group 1 (E1): High load lifting (deadlifts) focussing on strengthening core back muscles; type
= core strengthening; duration = 8 weeks; dose = low; design = partially individualised; delivery = group;
additional intervention = advice/education
Exercise Group 2 (E2): Low load lifting: stepped programme aiming to train participants to use their
back muscles appropriately during everyday activities; type = core strengthening; duration = 8 weeks;
dose = low; design = individualised; delivery = individual; additional intervention = advice/education

Michaelson 2016 
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Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 8.7 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Visare Norr, Sweden; Norrbottens County Council, Sweden
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk For each group, randomisation was performed by applying a computer-gener-
ated procedure of n out of N.

Allocation concealment
(selection bias)

Low risk An investigator, who had not met any of the participants, and who was blinded
to all patient characteristics, performed a blinded randomisation procedure to
provide a concealed allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the interventions; 2. No
obvious better intervention; both groups were receiving active care.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Two different physiotherapists delivered the intervention; each
was specialised in the intervention; explicit list of interventions; unlikely to
have deviated

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for all outcomes were the patients, who could not be
blinded due to the nature of the interventions; 2. Pain and functional question-
naires are subjective, and responses could be altered by awareness of inter-
vention; 3. Unlikely that the lack of outcome assessor (participant) blinding al-
tered judgement significantly, as there was no clearly "better" intervention; no
significant differences between groups

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 3 patients lost to follow-up at earliest time point; one gave the reason of ad-
verse effects, the other 2 had no reason.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Participants were analysed according to their allocated treatment group.

Selective reporting (re-
porting bias)

Low risk 1. Registered protocol NCT01061632: all analyses conducted as described, ex-
cept secondary outcome "functional capacity" from protocol not reported,
seemed to be reported in another article

Groups similar at baseline
(selection bias)

Low risk All relevant baseline characteristics were reported and were similar between
treatment groups.

Co-interventions avoided
or similar (performance
bias)

High risk Report did not mention any acknowledgement of co-interventions during
treatment period.

Compliance acceptable in
all groups (performance
bias)

High risk High load lifting participants attended a mean of 11/12 sessions (92%), while
the low load motor control group attended a mean of 6.1/12 sessions (51%);
compliance was not acceptable in the low load motor control group.

Michaelson 2016  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were similar between treatment groups in terms
of timing, tools, etc.; 2. Visual Analogue Scale (for pain) and Roland-Morris Dis-
ability Questionnaire (for disability) are well-validated tools in the context of
low back pain.

Other bias Low risk Appeared free from other sources of bias

Michaelson 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT (DRKS00000373)
Setting: Germany, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 68 (E1 = 36, C1 = 32)
Chronic LBP duration: 11.5 years (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 55
Sex (female): 76%

Interventions Exercise Group 1 (E1): Home-based exercise programme: booklet containing education on low back
pain and exercises that focussed on stretching, strengthening, and joint mobilisation exercises; type =
mixed; duration = 8 weeks; dose = low; design = standardised; delivery = independent; additional inter-
vention = advice/education
Comparison Group 1 (C1): Other conservative treatment (relaxation)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Else KrönerFresenius-StiRung, Germany
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was based on the “ranuni” pseudo-random number generator
of the SAS/Base statistical software, using a nonstratified block-randomisation
with varying block lengths method.

Allocation concealment
(selection bias)

Low risk Patients were randomly allocated to a treatment group by preparing sealed,
sequentially numbered opaque envelopes containing the treatment assign-
ments; envelopes were prepared by study biostatistician.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to the intervention due to the nature of the
treatment groups; 2. Unlikely that knowledge of the meditation intervention
would have significantly altered the way participants in the take-home exer-
cise group performed the intervention

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding led to deviations

Michalsen 2016 
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from protocols; meditation was practiced in a standard way, and independent
exercise group only saw physician once at the start of study.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for outcomes of interest (pain and disability) were par-
ticipants, who could not be blinded due to the nature of the interventions; 2.
Pain and functional questionnaires are subjective, and responses could be al-
tered by awareness of intervention; 3. Possible that either intervention could
be considered better with no clear bias in a particular direction

Incomplete outcome data
(attrition bias)
All outcomes

High risk 1. 16 out of 68 total randomised participants (23.5%) dropped out of the study
2. Dropout rates between treatment groups were not equal, which indicates
that there may have been bias in missingness of data between treatment
groups; 3. Possible that participants who saw no improvement or worsening of
symptoms were more likely to drop out; missingness of outcomes could have
been more likely for poorer outcome results; 4. Missingness rates between
treatment groups were not equal; 37.5% missing from meditation group, 11%
missing from exercise group; 5. Likely that participants who saw no improve-
ment or worsening of symptoms dropped out. Thus, worse outcome results
were missing, biasing meditation group to appear better than it truly was.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. All outcome criteria were analysed by intention-to-treat, including all ran-
domised subjects, irrespective of whether or not they adhered to the protocol,
or gave a full set of data.

Selective reporting (re-
porting bias)

Low risk 1. All analyses conducted and reported as described, except global rating of
effectiveness, which was only briefly reported in discussion for one treatment
group

Groups similar at baseline
(selection bias)

Low risk All relevant baseline characteristics were measured and similar between treat-
ment groups, except there was a higher proportion of females in the medita-
tion group.

Co-interventions avoided
or similar (performance
bias)

High risk Regular analgesic medication should not have been changed in 6 weeks before
study start; rescue medication was allowed; use was reduced in 5 subjects of
the mediation group and none of exercise group.

Compliance acceptable in
all groups (performance
bias)

High risk Study reported "non-compliance" among some individuals, but none of these
individuals completed a post-intervention assessment, so we considered them
dropouts; no other information reported

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All participants had outcome assessments at the same time points, and for
each outcome; were assessed using the same tools; 2. Visual Analogue Scale
(for pain) and Roland-Morris Disability Questionnaire (for disability) are well-
validated tools in the context of low back pain.

Other bias Low risk Appeared free from other sources of bias

Michalsen 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 29 (E1 = 15, E2 = 14)

Miller 2005 
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Chronic LBP duration: 26 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 48%

Interventions Exercise Group 1 (E1): Stabilisation exercises for strengthening the lumbar multifidus and transversus
abdominis muscles, home exercises; type = core strengthening; duration = 6 weeks; dose = low; design
= partially individualised; delivery = individual; additional intervention = not specified
Exercise Group 2 (E2): McKenzie approach with individual assessments, end-range repeated move-
ments of the spine, home exercises; type = Mckenzie; duration = 6 weeks; dose = low; design = partially
individualised; delivery = individual; additional intervention = advice/education & manual therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Functional Status Questionnaire)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was done using a random number generator to assign each
subject a number.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk The examiners were not blinded during data collection.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of the 30 subjects, 29 completed the study.

Participants analysed in
group allocated (attrition
bias)

High risk Twenty-nine of 30 subjects analysed

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The sample consisted of 14 females and 15 males between the ages of 19 and
87 years with a mean age of 47 years.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Authors contact: "believed they were compliant but did not assess"

Miller 2005  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Unclear risk Author contact: tried to monitor compliance but patients not compliant in
completing logs

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Miller 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12610000523000)
Setting: Brazil, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 86 (E1 = 43, C1 = 43)
Chronic LBP duration: 65 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 40
Sex (female): 81%

Interventions Exercise Group 1 (E1): Pilates; type = Pilates; duration = 6 weeks; dose = low; design = partially individ-
ualised; delivery = individual; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Simple randomisation was conducted using Microsoft Excel for Windows soft-
ware.

Allocation concealment
(selection bias)

Low risk Allocation was concealed by using consecutively numbered, sealed, opaque
envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Due to the nature of the interventions, it was not possible to blind the partici-
pants and the therapist involved in the study.

Blinding of care provider
(performance bias)

High risk Due to the nature of the interventions, it was not possible to blind the partici-
pants and the therapist involved in the study.

Blinding of outcome as-
sessment (detection bias)

Low risk Support for judgement was not available.

Miyamoto 2013 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk The analyses followed the intention-to-treat principles.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The baseline data from both groups were similar for most of the characteris-
tics.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Participants were allowed to keep taking their medication normally as pre-
scribed by their medical doctor.

Compliance acceptable in
all groups (performance
bias)

Low risk There was 90.3% attendance.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Miyamoto 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02241538)
Setting: Brazil, general population
Exercise groups: 3
Comparison groups: 1

Participants Number of participants: 296 (E1 = 74, E2 = 74, E3 = 74, C1 = 74)
Chronic LBP duration: 45.75 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 48
Sex (female): 76%

Interventions Exercise Group 1 (E1): Pilates: 3 sessions of Pilates per week, including ground exercises (with or with-
out accessories, such as ball, magic circle and toning ball) and apparatus exercises (Barrel, Cadillac,
Chair and Reformer—Metalife, Santa Catarina, Brazil) for 6 weeks, warm-up (breathing and mobility
exercises) and cool-down (relaxation exercises and massage with a ball); type = Pilates; duration = 6
weeks; dose = low; design = individualised; delivery = individual; additional intervention = advice/edu-
cation & manual therapy
Exercise Group 2 (E2): Pilates: 2 sessions of Pilates per week, ground exercises (with or without acces-
sories, such as ball, magic circle and toning ball) and apparatus exercises (Barrel, Cadillac, Chair and
Reformer—Metalife, Santa Catarina, Brazil) for 6 weeks, warm-up and cool-down; type = Pilates; dura-
tion = 6 weeks; dose = low; design = individualised; delivery = individual; additional intervention = ad-
vice/education & manual therapy
Exercise Group 3 (E3): Pilates once per week: ground exercises (with or without accessories, such as
ball, magic circle and toning ball) and apparatus exercises (Barrel, Cadillac, Chair and Reformer—Met-
alife, Santa Catarina, Brazil) for 6 weeks, warm-up and cool-down; type = Pilates; duration = 6 weeks;

Miyamoto 2018 
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dose = low; design = individualised; delivery = individual; additional intervention = advice/education &
manual therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale (−5 to +5))
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: GCM is an instructor of NeoPilates courses.
Funding source: São Paulo Research Foundation (process: 2013/26321-8 and 2016/07915-2)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Random number table

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed through sealed opaque envelopes se-
quentially numbered by a researcher, blinded for patient characteristics.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Very difficult to blind the patient to allocation, due to the differences be-
tween control and experimental groups; 2. Unlikely that lack of patient blind-
ing led to deviations; intervention required trained personnel; patients explic-
itly told not to start co-interventions; supposedly monitored but no report

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused meaningful
deviations; they were quite clearly prescribed; advice control group versus Pi-
lates; personnel had no contact with the control group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and disability were patients, and so were not
likely to have been blinded to allocation, due to the distinct nature of each
treatment group; 2. Pain and functional questionnaires are subjective, and re-
sponses could be altered by awareness of intervention; 3. Outcomes in an ex-
ercise versus no treatment study likely to be altered by knowledge of interven-
tion assignment; varying levels of intensity likely came with expectations of
better care.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Follow-up at 6 weeks for clinical outcomes was 94%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. All patients were explicitly reported to have been analysed by the inten-
tion-to-treat principle.

Selective reporting (re-
porting bias)

Low risk 1. Protocol NCT02241538: all outcomes analysed and reported as per protocol.

Groups similar at baseline
(selection bias)

Low risk No significant differences between groups on age, sex, body mass index, dura-
tion, marital status, education, previous receipt of treatment, pain, disability
or other outcomes at baseline

Miyamoto 2018  (Continued)
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Co-interventions avoided
or similar (performance
bias)

High risk Co-interventions were discouraged in all groups; patients were allowed to use
their usual medication, and there were significant differences in use between
Pilates and control.

Compliance acceptable in
all groups (performance
bias)

Low risk On average 84% of sessions were attended.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were performed with the same tools and at the
same time across all treatment groups; 2. Numeric Pain Rating Scale and
Roland-Morris Disability Questionnaire (for disability) are well-validated tools
in the context of low back pain.

Other bias Low risk Appeared free from other sources of bias

Miyamoto 2018  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 20 (E1 = 10, E2 = 10)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 35
Sex (female): 100%

Interventions Exercise Group 1 (E1): Back flexor and extensor strengthening and pelvic floor exercises (4 repetitions
of 5 second contractions, progressing to 10 repetitions of 10 second contractions) with biofeedback;
type = core strengthening; duration = 8 weeks; dose = low; design = standardised; delivery = individual;
additional intervention = electrotherapy
Exercise Group 2 (E2): Back flexion and extension strengthening exercises with biofeedback; type =
strengthening; duration = 8 weeks; dose = low; design = standardised; delivery = individual; additional
intervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: University of Social Welfare and Rehabilitation Sciences; Mazandaran University of
Medical Sciences
Other: SDs imputed. Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The participants who met the inclusion and exclusion criteria were randomly
assigned to one of the two groups through a block-style randomisation sched-
ule.

Allocation concealment
(selection bias)

Unclear risk Not described

Mohseni-Bandpei 2011 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts during treatment; 25% loss at follow-up

Participants analysed in
group allocated (attrition
bias)

Unclear risk Three months follow-up was performed on all patients to assess any changes
in pain intensity, functional disability, PFM endurance and strength.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk As is shown in Table 1, there was no statistically significant difference between
the two groups at baseline.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Same timing

Mohseni-Bandpei 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 20 (E1 = 10, E2 = 10)
Chronic LBP duration: 14.45 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 58
Sex (female): 55%

Interventions Exercise Group 1 (E1): Motor training (spinal stabilising exercises), stretching; type = core strengthen-
ing; duration = 8 weeks; dose = high; design = individualised; delivery = not specified; additional inter-
vention = advice/education & psychological therapy & manual therapy

Monticone 2014 
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Exercise Group 2 (E2): Stretching and muscle strengthening; type = stretching & strengthening; dura-
tion = 8 weeks; dose = low; design = individualised; delivery = not specified; additional intervention =
advice/education & manual therapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index); work (abil-
ity to participate/perform usual activities); HRQoL (36-Item Short Form Survey (Italian))
Follow-up time periods available for syntheses: 8 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: EuroSpine Task Force on Research
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using a list of blinded treatment codes previously generated by a biostatisti-
cian

Allocation concealment
(selection bias)

Low risk Automatic assignment system in order to conceal the allocation

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk In order to limit expectation bias and reduce problems of cross-over, the pa-
tients were blinded to the study hypothesis.

Blinding of care provider
(performance bias)

High risk The physiatrists, the psychologist, the physiotherapists, and the patients could
not be blinded.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk In order to limit expectation bias and reduce problems of cross-over, the pa-
tients were blinded to the study hypothesis.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All of the participants completed the treatment interventions and all of the as-
sessment tests.

Participants analysed in
group allocated (attrition
bias)

Low risk All of the participants completed the treatment interventions and all of the as-
sessment tests.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no differences between the groups in terms of age, body mass in-
dex, or the duration of pain before study enrolment.

Co-interventions avoided
or similar (performance
bias)

Low risk No major pharmacological agents were allowed, although mild analgesics and
non-steroidal anti-inflammatory drugs were permitted.

Compliance acceptable in
all groups (performance
bias)

Low risk All of the participants completed the treatment interventions and all of the as-
sessment tests.

Monticone 2014  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Monticone 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 21 (E1 = 11, E2 = 10)
Chronic LBP duration: 11.8 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 28
Sex (female): 33%

Interventions Exercise Group 1 (E1): Sixteen stabilisation exercises to activate the deep lumbar stabilising muscle
groups; type = core strengthening; duration = 8 weeks; dose = low; design = partially individualised; de-
livery = not specified; additional intervention = not specified
Exercise Group 2 (E2): Fourteen dynamic lumbar strengthening exercises to activate the extensor and
flexor muscle groups; type = strengthening; duration = 8 weeks; dose = low; design = partially individu-
alised; delivery = not specified; additional intervention = not specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact, SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using computer-generated random number sequence

Allocation concealment
(selection bias)

Unclear risk Author contact: did not provide clarity

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Moon 2013 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two patients in the lumbar dynamic strengthening exercise group and one pa-
tient in the lumbar stabilisation exercise group dropped out.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences in the general characteristics or the base-
line Visual Analogue Scale and Oswestry Disability Index scores.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: advised against other co-interventions, but did not assess

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: modified response

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Moon 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 43 (E1 = 23, E2 = 20)
Chronic LBP duration: 82.62 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 51
Sex (female): 79%

Interventions Exercise Group 1 (E1): Global posture re-education: patients hold 3 different positions (statically) for
15 minutes each; type = core strengthening; duration = 6 weeks; dose = low; design = individualised; de-
livery = individual; additional intervention = none
Exercise Group 2 (E2): Isostretching: cycles of holding 9 different postures for 9 breaths each, with 60-
second rest between each cycle; type = stretching; duration = 6 weeks; dose = low; design = individu-
alised; delivery = individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Moreschi-Guastala 2016 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was done through computer-generated numbers and deliv-
ered in sealed, opaque envelopes numbered in sequence.

Allocation concealment
(selection bias)

Low risk Sealed, opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Impossible for patients to be blinded to different exercise protocols; 2. Two
treatments were similar; patients likely did not have expectations about which
treatment would be more effective and thus their expectations of effective-
ness would be unbiased.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Same care provider conducted both active treatments; protocol
was explicit, no decision-making by personnel; opinion may have transferred
to patients but no clear better intervention

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcomes in question were pain and function which were assessed by the
patients who were not blinded; 2. Pain and functional questionnaires are sub-
jective, and responses could be altered by awareness of intervention; 3. Nei-
ther treatment was obviously better than the other; no reason to alter patient
response

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was = > 0% in both treatment groups; one dropout was due to a
change of address.

Participants analysed in
group allocated (attrition
bias)

Unclear risk 1. Explicitly stated that intent-to-treat analysis was not performed; It was
deemed unnecessary due to the low dropout rate; 2. No mention of patients
switching groups; dropout rate was sufficiently small that the missing data
(and lack of intention-to-treat analysis) was unlikely to have affected overall
conclusions.

Selective reporting (re-
porting bias)

Low risk 1. All study outcomes were fully analysed according to trial registration
(NCT01468298).

Groups similar at baseline
(selection bias)

Low risk A few characteristics were collected and similar; no indication of problematic
randomisation

Co-interventions avoided
or similar (performance
bias)

High risk Co-interventions not reported; no mention of medications and whether or not
participants were allowed to use other forms of treatment during treatment

Compliance acceptable in
all groups (performance
bias)

High risk No adherence reporting but limitations listed compliance as a difficulty; all
treatment sessions were supervised, and thus compliance could have been re-
ported.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcomes assessments were performed identically for participants in
both treatment groups; data collection was performed at the same time for
both treatment groups and with the same tools; 2. Visual Analogue Scale and
Roland-Morris Disability Questionnaire are very commonly used in low back
pain studies and have been validated in this context.

Other bias Low risk Under-reported, no other apparent sources of bias

Moreschi-Guastala 2016  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 70 (E1 = 41, C1 = 29)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 60
Sex (female): 64%

Interventions Exercise Group 1 (E1): Stretching, strengthening, postural exercises, breathing exercises; type =
mixed; duration = 4 weeks; dose = low; design = standardised; delivery = group; additional intervention
= psychological therapy & back school
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention, only med-
ical/pharmacological assistance)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short); 26 weeks (moder-
ate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block randomisation

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Another physician was involved in patients' assessment and was unaware of
the treatment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Four patients dropped out at the beginning of the study.

Morone 2011 
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Participants analysed in
group allocated (attrition
bias)

High risk Per-protocol analysis

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No statistical differences at baseline

Co-interventions avoided
or similar (performance
bias)

Low risk Some analgesics allowed in both groups

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Morone 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 75 (E1 = 25, C1 = 25, C2 = 25)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 55
Sex (female): 72%

Interventions Exercise Group 1 (E1): Stretching, strengthening, postural exercises, breathing exercises; type =
mixed; duration = 4 weeks; dose = low; design = standardised; delivery = group; additional intervention
= psychological therapy & back school
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention, only med-
ical/pharmacological assistance)
Comparison Group 2 (C2): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short); 26 weeks (moder-
ate)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Morone 2012 
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Random sequence genera-
tion (selection bias)

Low risk Specifically, patients were asked to take a sealed envelope from a box, con-
taining a piece of paper with the assignment which was concealed.

Allocation concealment
(selection bias)

Low risk Patients were asked to take a sealed envelope from a box, containing a piece
of paper with the assignment, which was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Each patient was assessed before and at the end of treatment and also at the
12- and 24-week follow-up by the same physician, who was unaware of the al-
location.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All scores of the 25 participants in each group were recorded and analysed sta-
tistically.

Participants analysed in
group allocated (attrition
bias)

Low risk An intention-to-treat analysis was performed.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk At baseline, no significant differences were observed between groups.

Co-interventions avoided
or similar (performance
bias)

Low risk The same drugs were permitted in the three groups.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Morone 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Australia, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 57 (E1 = 29, C1 = 28)
Chronic LBP duration: 8.8 weeks (moderate)
Neurological/radicular symptoms: Not specified

Moseley 2002 
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Mean age (years): 41
Sex (female): 59%

Interventions Exercise Group 1 (E1): Specific trunk muscle training: individualised with home exercise programme
(Richardson & Jull); type = core strengthening; duration = 4 weeks; dose = low; design = individualised;
delivery = individual; additional intervention = advice/education & manual therapy
Comparison Group 1 (C1): Usual care/no treatment (usual general practitioner care; no physiothera-
py)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 4 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Flip of a coin by independent person.

Allocation concealment
(selection bias)

Low risk Independent person assigned to group.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Sixty-seven per cent completed one year follow-up.

Participants analysed in
group allocated (attrition
bias)

High risk Reported intention to treat, but not clear that the 29/28 subjects were all in-
cluded in the analysis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Unclear if they sought other physiotherapy treatment; did not measure co-in-
terventions in the intervention group.

Moseley 2002  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Low risk Compliance not assessed in the home programme; not mentioned regarding
other component.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Moseley 2002  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Greece, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 39 (E1 = 13, E2 = 13, C1 = 13)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 57
Sex (female): 100%

Interventions Exercise Group 1 (E1): Isometric stabilisation exercises: isometric contractions without motion of core
muscle groups, warm-up (5-10 minutes) and cool-down (5-7 minutes); type = core strengthening; du-
ration = 4 weeks; dose = low; design = standardised; delivery = not specified; additional intervention =
none
Exercise Group 2 (E2): Isotonic stabilisation exercises: dynamic contractions of core muscle groups,
warm-up (5-10 minutes) and cool-down (5-7 minutes); type = core strengthening; duration = 4 weeks;
dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (36-Item Short Form Survey); function (36-Item Short Form Survey);
HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 4 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Author contact: only patients in experimental group randomised, control
group not randomised

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Moussouli 2014 
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Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

High risk Only outcomes with significant differences (pain and vitality) were reported.

Groups similar at baseline
(selection bias)

High risk The control group displayed a greater mean age of approximately 62 years
compared with the two exercise groups with an average age of 53 years.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk No missing responses were observed.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Moussouli 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Thailand, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 164 (E1 = 82, C1 = 82)
Chronic LBP duration: 3 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 43
Sex (female): 44%

Interventions Exercise Group 1 (E1): Chen style shadowboxing exercise (24 steps, involving multisegmental and mul-
tidirectional movement patterns); type = aerobic & strengthening; duration = 12 weeks; dose = high; de-
sign = partially individualised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no exercise, but given suggestions
for healthy living)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short)

Muharram 2011 
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Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised using random number generator

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk During the study period, three control group participants and four group par-
ticipants dropped out of the study.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No statistically significant differences were found between the experimental
and control groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Although participants in the control group were encouraged to engage in
healthy living activities, they were not directed in any specific activities.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Muharram 2011  (Continued)
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Methods Study design: RCT
Setting: Kosovo, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 101 (E1 = 50, C1 = 51)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): 49%

Interventions Exercise Group 1 (E1): Aerobic exercise: warm-up (10-minutes), biking, treadmill walking, or stair
climbing, stretching (5 minutes); type = aerobic & stretching; duration = 12 weeks; dose = high; design =
individualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients who had consented to participate were randomly allocated in accor-
dance with recognised procedures, by computer-generated random alloca-
tion.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Fourteen/115 dropped out; reasons were given and none were linked to ad-
verse events.

Participants analysed in
group allocated (attrition
bias)

High risk Baseline data and post-treatment data were only given for the completers.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Murtezani 2011  (Continued)
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Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the two groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Patients' adherence to the treatment was satisfactory.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Murtezani 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 41 (E1 = 20, E2 = 21)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 37
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Stabilisation exercises plus routine physiotherapy consisting of electrotherapy
and warm-up exercises which were all stretches; type = core strengthening; duration = 4 weeks; dose =
low; design = partially individualised; delivery = individual; additional intervention = electrotherapy
Exercise Group 2 (E2): "Routine" exercises: images portray 16 different poses; type = core strengthen-
ing; duration = 4 weeks; dose = not reported; design = standardised; delivery = individual; additional in-
tervention = electrotherapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: University of Social Welfare and Rehabilitation Sciences
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block-style randomisation used

Allocation concealment
(selection bias)

High risk No information reported on concealment of treatment allocation

Nabavi 2018 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Treatments were so similar; doubtful that someone would have known if he/
she was in the treatment or comparison groups

Blinding of care provider
(performance bias)

High risk 1. Physical therapist delivered treatments to both groups, so he/she would
have known which group someone was in; 2. Possible that the lack of physio-
therapist blinding could have led patients with severe symptoms in the rou-
tine treatment group to receive more care at the physiotherapist's discretion;
3. Unlikely that deviations from intended intervention due to lack of physio-
therapist blinding were balanced between groups, as routine care group could
be perceived to receive less/inadequate care and need more; 4. If the lack of
physiotherapist blinding caused patients in routine care to receive better care
than expected, then we would expect smaller differences in outcomes be-
tween interventions; we did observe this.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain intensity were patients themselves, who could
not be blinded due to the nature of the interventions; 2. If patients perceived
one intervention as better than the other, then their lack of blinding may have
led patients in the "worse" intervention to feel that they had "worse" out-
comes; 3. If lack of patient blinding caused bias toward "worse" outcome as-
sessment, we would expect a greater difference in outcomes between inter-
vention groups; we observed no significant group differences.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was zero, as all patients who were randomised completed the
trial.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. No dropouts from baseline, so they were just analysed in the groups they
were treated in.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol but within the article there were no obvious omissions.
Pain reported and biomechanical function reported

Groups similar at baseline
(selection bias)

Low risk No significant differences between the intervention groups on age, pain in-
tensity or body mass index at baseline; neither sex nor duration of symptoms
were reported.

Co-interventions avoided
or similar (performance
bias)

High risk No report on whether co-interventions were controlled in this study

Compliance acceptable in
all groups (performance
bias)

High risk Compliance not assessed

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcomes assessed at same time of day, blinded assessors used across all
groups; 2. Visual Analogue Scale for pain (our outcome of interest here)

Other bias Low risk Appeared free from other sources of bias

Nabavi 2018  (Continued)
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Methods Study design: RCT
Setting: India, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 60 (E1 = 30, E2 = 30)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 38
Sex (female): 65%

Interventions Exercise Group 1 (E1): Warm-up on stationary bike (5 minutes), lumbar spine mobilisation to the
hypomobile segments (10 minutes), lumbar stabilisation exercises (2 series of 10 repetitions of wall
squats, bridges, tilts, and quadruped liRs); type = core strengthening & stretching; duration = 3 weeks;
dose = low; design = partially individualised; delivery = individual; additional intervention = electrother-
apy
Exercise Group 2 (E2): Warm-up on stationary bike (5 minutes), lumbar spine mobilisation to the
hypomobile segments (10 minutes), lumbar stabilisation exercises (2 series of 10 repetitions of wall
squats, bridges, tilts, and quadruped liRs), slump-stretch exercises; type = mixed; duration = 3 weeks;
dose = low; design = partially individualised; delivery = individual; additional intervention = electrother-
apy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computer-generated randomised block of numbers obtained before the
study was used to determine group assignment

Allocation concealment
(selection bias)

Low risk After the baseline examination was completed, the examining therapist leR
the room and a second, blinded therapist entered.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Subjects completed several self-report outcome measures.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All 60 subjects completed the study and were included in the analysis.

Participants analysed in
group allocated (attrition
bias)

Low risk All 60 subjects completed the study and were included in the analysis.

Nagrale 2012  (Continued)
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The baseline characteristics were analysed and found to be similar between
groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Nagrale 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 75 (E1 = 37, C1 = 38)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 38%

Interventions Exercise Group 1 (E1): Joint flexion and extension, stretching, stability, co-ordination, and muscle
strengthening exercises; type = mixed; duration = 8 weeks; dose = high; design = standardised; delivery
= group; additional intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); work (subscale of the Dallas Pain Questionnaire)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk All participants signed a written informed consent before the intervention and
were assigned by simple randomisation.

Nassif 2011 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

300



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Because of the complexity of the workplace setting, there could be no patient
blinding.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The compliance of the subjects at each stage of the study are presented in the
CONSORT flowchart diagram in Figure 1.

Participants analysed in
group allocated (attrition
bias)

High risk Excluded subjects with a large amount of missing data

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Not described

Co-interventions avoided
or similar (performance
bias)

High risk Our control group had a significant improvement at six months for Numeric
Rating Scale, impact of pain on work and recreational activity, finger to floor
distance, and finger to tip of toes distance, even though the individuals did not
go through the intervention.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Nassif 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, not specified
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 60 (E1 = 30, C1 = 30)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 48
Sex (female): 78%

Natour 2015 
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Interventions Exercise Group 1 (E1): Pilates; type = Pilates; duration = 13 weeks; dose = high; design = standardised;
delivery = group; additional intervention = anti-inflammatory/analgesics
Comparison Group 1 (C1): Other conservative treatment (anti-inflammatory/analgesics)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Fundacao Amparo a Pesquisa do Estado de Sao Paulo (2007/53423-5)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Electronically generated randomisation table

Allocation concealment
(selection bias)

Low risk Sealed opaque envelopes were used to ensure the confidentiality of the as-
signment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Three dropouts (one in control, other two in experimental)

Participants analysed in
group allocated (attrition
bias)

Low risk Values were carried forward.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No statistically significant differences

Co-interventions avoided
or similar (performance
bias)

Low risk NSAIDS were used comparably in both groups.

Compliance acceptable in
all groups (performance
bias)

Low risk In total, 96% of patients attended all sessions while 4% missed one or two ses-
sions.

Natour 2015  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Natour 2015  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Croatia, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 72 (E1 = 36, E2 = 36)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 46
Sex (female): 50%

Interventions Exercise Group 1 (E1): Water-based exercise: warm-up, range of motion, strengthening, and stretching
exercises, water walking; type = mixed; duration = 3 weeks; dose = low; design = standardised; delivery
= group; additional intervention = electrotherapy & manual therapy
Exercise Group 2 (E2): Land-based exercise: warm-up, strengthening and stretching exercises; type =
mixed; duration = 3 weeks; dose = low; design = standardised; delivery = group; additional intervention
= electrotherapy & manual therapy

Outcomes Core outcomes reported: Function (Pain Disability Index)
Follow-up time periods available for syntheses: 3 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomised into two groups; equally divided according to gender

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The Physical Disability Index is an observer-administered, performance-based
instrument so outcome assessors could be blinded.

Nemcic 2013 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Assumed no dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no statistically significant differences in baseline sociodemograph-
ic and anthropometric characteristics between the two groups.

Co-interventions avoided
or similar (performance
bias)

Low risk No painkillers (paracetamol, tramadol, nonsteroidal anti-inflammatory drugs)
were allowed to be changed during the study.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Nemcic 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 88 (E1 = 45, C1 = 43)
Chronic LBP duration: 4.9 months (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 47
Sex (female): 59%

Interventions Exercise Group 1 (E1): Daily intensive inpatient spa therapy: Spa therapy (pump-jet shower, whirlpool,
underwater massage, balneotherapy stretching), exercise therapy (back and abdominal muscle
strengthening); type = core strengthening; duration = 1 weeks; dose = low; design = standardised; deliv-
ery = individual; additional intervention = advice/education & manual therapy & relaxation
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Quebec Back Pain Disability Scale);
work (return to work at 1 year post-randomisation); HRQoL (12-Item Short Form Survey)
Follow-up time periods available for syntheses: 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Association Française pour la Recherche Termale (AFRETH 2010 programme)
Other: Information modified for author contact; sufficient data not available for inclusion in meta-
analyses

Nguyen 2017 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation list with permuted, variable-size blocks;
allocation ratio of assignments was 1:1.

Allocation concealment
(selection bias)

Low risk Randomisation and allocation concealment performed by the investigator
who included the patient and used a secured dedicated software (CleanWeb).

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Due to the nature of the intervention, patients were not blinded; 2. Difficult
for patients in the control group to access the experimental intervention

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Care of the control group was at the discretion of their physician
who, it seemed, was external to the study.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for outcomes of interest (pain and disability) were par-
ticipants, thus were not blinded due to nature of treatments; 2. Pain and func-
tional questionnaires are subjective, and responses could be altered by aware-
ness of intervention; 3. Control group participants (receiving less care) were
more likely to experience "resentful demoralization", but this was addressed
by not informing them of the content of the experimental intervention.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate for experimental group was 27.3% and control group was
23.3%; both over the 20% threshold of acceptability; 2. Imputed missing data;
produced a mean area under the curve; could not be assumed to have correct-
ed for bias; 3. Increased low back pain or decreased function could cause miss-
ing outcome; 4. Dropout rates and reasons were reasonably balanced between
treatment groups.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Primary efficacy analysis was conducted as intent-to-treat; all randomised
patients were analysed for the primary outcome in their arm of randomisation.

Selective reporting (re-
porting bias)

High risk 1. Linked protocol cited regression models and Mann-Whitney U test; paper
omitted regression models; missing data imputed in final report, protocol stat-
ed method of maximum bias; 2. None of the outcomes that were described in
protocol were missing from the final report; no reporting bias; 3. It is possible
that the method of dealing with missing data was changed in the final report
because it gave better results; imputed results did not differ from non-imput-
ed, so no major issue

Groups similar at baseline
(selection bias)

Low risk All characteristics were similar between the treatment groups at baseline; all
relevant characteristics were reported.

Co-interventions avoided
or similar (performance
bias)

Low risk Pharmacological and non-pharmacological co-interventions were allowed in
both groups and were recorded in the electronic case report form.

Compliance acceptable in
all groups (performance
bias)

Low risk 84.5% of all expected sessions were attended; of 44 experimental group partic-
ipants, 36 attended all 5 sessions, 1 attended only 4 sessions, and 1 attended
only 2 sessions; 6 did not attend any.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, all participants were assessed with the same tool and
at the same time point; 2. Numeric Rating Scale (for pain) and Quebec Back

Nguyen 2017  (Continued)
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Pain Disability Scale (for disability) are well-validated tools in the context of
low back pain.

Other bias Low risk Appeared free from other sources of bias

Nguyen 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Finland, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 204 (E1 = 102, C1 = 102)
Chronic LBP duration: 312 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 37
Sex (female): 54%

Interventions Exercise Group 1 (E1): Stabilising exercises aiming to correct lumbo-pelvic rhythm; type = core
strengthening; duration = 4 weeks; dose = low; design = partially individualised; delivery = individual;
additional intervention = advice/education & manual therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); work (sick
leave days); HRQoL (Health-Related Quality of Life 15D)
Follow-up time periods available for syntheses: 20 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: None declared
Funding source: Social Insurance Institute of Finland; Finska Lakarsa¨llskapet
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk A total of 102 patients were assigned randomly to the combination group and
102 to the consultation group.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Niemisto 2003 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of the subjects, 94% in the combination group and 92% in the consultation
group visited the physician for the second examination.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Continuous outcomes were analysed according to the intention-to-treat prin-
ciple.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The combination and consultation groups were comparable in sociodemo-
graphic characteristics, including age, gender, level of education, and smoking
habits.

Co-interventions avoided
or similar (performance
bias)

Low risk The proportion of patients using analgesics for their back pain decreased from
32% to 15% and from 36% to 15% in these same two groups.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Niemisto 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 17, C1 = 13)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): 53%

Interventions Exercise Group 1 (E1): William's flexor, McKenzie's extensor, stability, or a combination of these exer-
cises; type = core strengthening; duration = 6 weeks; dose = high; design = individualised; delivery = in-
dividual; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Noori 2011 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Just the term 'random' had been used in the text.

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk There was no dropout.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Noori 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, general population
Exercise groups: 3
Comparison groups: 1

Participants Number of participants: 37 (E1 = 9, E2 = 9, E3 = 10, C1 = 9)

Oh 2014 
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Chronic LBP duration: 6.5 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 21
Sex (female): 0%

Interventions Exercise Group 1 (E1): Horse simulator riding (30 min); type = core strengthening; duration = 8 weeks;
dose = high; design = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Horse simulator riding (20 minutes); type = core strengthening; duration = 8
weeks; dose = high; design = standardised; delivery = group; additional intervention = none
Exercise Group 3 (E3): Horse simulator riding (10 minutes); type = core strengthening; duration = 8
weeks; dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no description)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Hanseo University, Republic of Korea
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Subjects were randomly divided into four groups.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Four/41 patients were excluded; everyone else completed.

Participants analysed in
group allocated (attrition
bias)

Low risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No among-group differences were observed, indicating homogeneity in an-
thropometric characteristics.

Oh 2014  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk During the study, all participants agreed not to change their daily activity pat-
terns or dietary habits.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Oh 2014  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Nigeria, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 63 (E1 = 21, E2 = 21, E3 = 21)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 52
Sex (female): 65%

Interventions Exercise Group 1 (E1): Stabilisation in prone and supine: exercises focussed on back and core muscles,
performed in both prone and supine positions; type = core strengthening; duration = 8 weeks; dose =
low; design = standardised; delivery = individual; additional intervention = manual therapy & other
Exercise Group 2 (E2): Stabilisation in prone: exercises focussed on back and core muscles, performed
in prone position; type = core strengthening; duration = 8 weeks; dose = low; design = standardised; de-
livery = individual; additional intervention = manual therapy & other
Exercise Group 3 (E3): Stabilisation in supine: exercises focussed on back and core muscles, per-
formed in supine position; type = core strengthening; duration = 8 weeks; dose = low; design = stan-
dardised; delivery = individual; additional intervention = manual therapy & other

Outcomes Core outcomes reported: Pain (Verbal Rating Scale); function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Fishbowl technique; participants drawing group from bowl

Allocation concealment
(selection bias)

Low risk Participants chose their own lot from the bowl.

Ojoawo 2017 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from intend-
ed interventions; all of the treatments were very similar.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. All exercises were explicitly different; unlikely to be able to
change exercise programme.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were the patients themselves, who
could not be blinded due to the nature of the treatments; 2. Pain and function-
al questionnaires are subjective, and responses could be altered by awareness
of intervention; 3. Neither treatment was obviously better than the other; no
reason to alter patient response

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate was 11% (7/63).

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that patients were analysed according to the treatment group to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication,
all outcomes and analyses were fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics, ex-
cept sex was not reported.

Co-interventions avoided
or similar (performance
bias)

Low risk No mention of co-interventions in this study

Compliance acceptable in
all groups (performance
bias)

Low risk Presentation was confusing; seemed that 5 were not completely compliant but
no reporting over attendance/compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Oswestry Disability Index (for function), and Visual Analogue
Scale (for pain) are all well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Ojoawo 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Nigeria, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 55

Okafor 2012 
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Sex (female): 67%

Interventions Exercise Group 1 (E1): Aerobic dance; type = aerobic; duration = 6 weeks; dose = high; design = stan-
dardised; delivery = not specified; additional intervention = advice/education & manual therapy & heat/
ice & anti-inflammatory/analgesics
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (Nottingham Health Profile Questionnaire)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were randomised into two groups.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumednot possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not described

Participants analysed in
group allocated (attrition
bias)

Unclear risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Only age mentioned

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Okafor 2012  (Continued)

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

312



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Okafor 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 90 (E1 = 30, E2 = 30)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Intensive functional rehabilitation programme: flexibility, endurance, and
strengthening exercises for all major muscle groups, daily isokinetic training of the trunk muscles; type
= mixed; duration = 4 weeks; dose = high; design = partially individualised; delivery = group; additional
intervention = relaxation
Exercise Group 2 (E2): Intensive functional rehabilitation programme: flexibility, endurance, and
strengthening exercises for all major muscle groups; type = mixed; duration = 4 weeks; dose = high; de-
sign = partially individualised; delivery = group; additional intervention = relaxation

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Dallas Pain Questionnaire)
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement was not available.

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Olivier 2008 
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Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Other bias Unclear risk Not available: non-English publication

Olivier 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Stretching of the trunk muscles, erector spine and abdominal reinforcement,
postural exercises; type = stretching & strengthening; duration = 4 weeks; dose = low; design = stan-
dardised; delivery = group; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (back school)

Outcomes Core outcomes reported: Pain (McGill Pain Score)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Paolucci 2012 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Thirty individuals, referred to an academic hospital, were enrolled in this study
and randomised into two groups.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Paolucci 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02231554)
Setting: Italy, healthcare
Exercise groups: 2

Paolucci 2017 
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Comparison groups: 0

Participants Number of participants: 53 (E1 = 26, E2 = 27)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 61
Sex (female): 82%

Interventions Exercise Group 1 (E1): Feldenkrais method: sessions aim to increase self-awareness of movement and
pain, and to improve trunk mobility by teaching participants how to perform functional movements
without pain; type = functional restoration; duration = 5 weeks; dose = low; design = standardised; de-
livery = group; additional intervention = none
Exercise Group 2 (E2): Back School: sessions run by physicians taught general anatomical information
about the spine, muscle stretching, core reinforcement, postural and diaphragmatic breathing exercis-
es; type = mixed; duration = 5 weeks; dose = low; design = standardised; delivery = group; additional in-
tervention = back school

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Waddell Disability Index Score);
HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 13 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised to treatment groups at a 1:1 ratio according to a
computer-generated randomisation list (using www.random.org).

Allocation concealment
(selection bias)

Low risk Patient’s allocation was printed and hidden under a patch by an independent
researcher; patch was only removed by another independent researcher with
patient; clinical assessor was kept blinded.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the treatments; 2. Both
groups receiving novel care; unlikely to be able to access protocols outside of
study context

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely here that providers could significantly alter their deliv-
ery; most likely situation is for provider in control group to put in extra effort,
but here, control intervention was standardised

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors of the outcomes of interest (pain and disability) were the
participants themselves, who could not be blind to allocation due to the na-
ture of the treatments; 2. Pain and functional questionnaires are subjective,
and responses could be altered by awareness of intervention; 3. Neither treat-
ment is obviously better than the other; no reason to alter patient response.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Two subjects of 53 dropped out during the training and were not considered
in the study; one subject was not assessed at T2; thus, we used the last-obser-
vation-carried-forward method.

Paolucci 2017  (Continued)
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Participants analysed in
group allocated (attrition
bias)

High risk 1. Excluded patients who were not compliant; 2. By excluding non-compliant
patients, analysis was biased to make intervention appear more effective than
it otherwise would have been.

Selective reporting (re-
porting bias)

Low risk 1. No published protocol, but all analysis were performed and reported as de-
scribed in methods.

Groups similar at baseline
(selection bias)

Low risk Participants in the two treatment groups were similar at baseline on age, sex,
body mass index, pain and disability; did not measure duration of pain symp-
toms

Co-interventions avoided
or similar (performance
bias)

Low risk All patients were instructed not to take any new medication of nonsteroidal
anti-inflammatory drugs during the study protocol and not to undergo other
rehabilitation approaches (those who did so dropped out of the study).

Compliance acceptable in
all groups (performance
bias)

Low risk Excluded patients who attended fewer than 9 (out of 10) lessons; compliance
was at least 90%.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, participants in each treatment group were measured
using the same tool and at the same time point; 2. Visual Analogue Scale (for
pain) and Waddell score (for disability) are well-validated tools in the context
of low back pain.

Other bias Low risk Appeared free from other sources of bias

Paolucci 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Italy, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 38 (E1 = 19, C1 = 19)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 41
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Pilates: floor-based Pilates exercise intervention (2 levels of difficulty, basic and
intermediate); type = Pilates; duration = 14 weeks; dose = high; design = partially individualised; deliv-
ery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 14 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Patti 2016 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated random number sequence

Allocation concealment
(selection bias)

Low risk Allocation sequence was computer-generated, with group allocation conduct-
ed by a research assistant who did not participate in any component of the
study.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the interventions; 2. Un-
likely that lack of patient blinding led to deviations from intended interven-
tion; Pilates group required instructor; control group was allowed any usual
activities.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded due to the nature of the interventions;
2. Unlikely that lack of care provider blinding led to deviations from intended
interventions because they only interacted with Pilates group; control group
were not followed until outcome assessments.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For the outcome of interest (disability) the outcome assessor was the partic-
ipant, who could not be blinded due to the nature of the interventions; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Outcomes in an exercise versus no treatment
study likely to be altered by knowledge of intervention assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No dropouts in this study

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Participants were analysed according to their treatment allocation.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: only looked at Oswestry but sourced it as com-
prising of pain and function, so no obvious omissions

Groups similar at baseline
(selection bias)

High risk At baseline, both groups were similar in age and disability; however, there was
no report of sex distribution or duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

High risk Participants in exercise group did not use nonsteroidal anti-inflammatory
drugs, but control group could if they wished (as well as other social activities
and "usual care").

Compliance acceptable in
all groups (performance
bias)

Low risk Flow diagram stated all patients completed protocol.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome measurement took place at the same time points for all partici-
pants, and using the same tools (for each outcome); 2. Oswestry Disability In-
dex (for disability) is a well-validated tool in the context of low back pain.

Other bias Low risk Appeared free from other sources of bias

Patti 2016  (Continued)
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Study characteristics

Methods Study design: RCT (cross-over)
Setting: Thailand, healthcare
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 75 (E1 = 25, C1 = 25, C2 = 25)
Chronic LBP duration: 40.36 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 33
Sex (female): 72%

Interventions Exercise Group 1 (E1): Lumbo-pelvic core stabilisation exercises: exercises performed in supine po-
sition, focussing on exercising the abdominal and trunk muscles facilitated by the Pilates power gym
transformer machine; type = core strengthening; duration = 0 weeks; dose = low; design = partially indi-
vidualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control: participants lie in supine position, with
legs passively angled the same way as the active intervention group)
Comparison Group 2 (C2): Placebo: automated passive cycling (moves participants legs passively in
the same manner as the active intervention, without engaging core muscles)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 0 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: TRF & MUA
Other: Information modified for author contact; sufficient data not available for inclusion in meta-
analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomised to order of exercises; no description on the ran-
domisation process

Allocation concealment
(selection bias)

High risk No description of randomisation process to judge treatment allocation

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to their intervention due to the nature of the
interventions; 2. Lack of patient blinding likely did not lead to deviations from
intended intervention, as all patients were aware that they would have the
chance to participate in all three study interventions.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded due to the nature of the interventions;
2. Unlikely that lack of care provider blinding led to deviations from intended
intervention, as all patients would have the chance to participate in all three
study interventions.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For the outcome of interest (pain), the outcome assessors were the partici-
pants themselves, who could not be blinded due to the nature of the interven-
tions; 2. Pain and function are subjective and are susceptible to awareness of
the intervention; 3. Outcomes in a control versus exercise study likely to be al-
tered by awareness of intervention.

Paungmali 2017 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No description of dropout rate; 2. Analyses would exclude missing; 3. In-
creased pain and decreased function could cause missing outcome; 4. No in-
formation on missing data; 5. No information

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Participants were analysed according to each intervention they received
(complicated by cross-over design, but no cause for concern over risk of bias).

Selective reporting (re-
porting bias)

Low risk 1. All analyses were conducted and reported as described in methods.

Groups similar at baseline
(selection bias)

Low risk Same 25 participants were in all three intervention "groups" due to cross-over
study design; baseline characteristics of all three "groups" were identical.

Co-interventions avoided
or similar (performance
bias)

Low risk Subjects were advised to refrain from medications, alcohol, and heavy physi-
cal activities for at least 8 hours prior to the test.

Compliance acceptable in
all groups (performance
bias)

Low risk No information on compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. For all participants, outcome assessments were performed at the same time
points after each intervention, and using the same measurement tools (with-
in each outcome); 2. Visual Analogue Scale (for pain) is a well-validated tool in
the context of low back pain.

Other bias Low risk Risk of insufficient wash-out period between interventions; partially ad-
dressed by randomising the order in which patients participated in the three
interventions

Paungmali 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 260 (E1 = 128, E2 = 132)
Chronic LBP duration: 54 weeks (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 35
Sex (female): 46%

Interventions Exercise Group 1 (E1): Strengthening training: stationary bike; intensive dynamic back strengthening
in flexion and extension; type = core strengthening & aerobic; duration = 8 weeks; dose = low; design =
partially individualised; delivery = group; additional intervention = none
Exercise Group 2 (E2): McKenzie therapy; type = Mckenzie; duration = 8 weeks; dose = low; design = in-
dividualised; delivery = individual; additional intervention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Low Back Pain Rating Scale (Man-
niche)); work (self-reported sick-leave); Global Perceived Health or Recovery (Global Perceived Health
or Recovery (global change in back-related quality of life (5-point))
Follow-up time periods available for syntheses: 8 weeks (short); 35 weeks (moderate)

Petersen 2002 
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Notes Conflicts of interest: None to declare
Funding source: Foundation funds (source not indicated)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement was not available.

Allocation concealment
(selection bias)

Low risk Approximately equal number of subjects in each group preferring the opposite
treatment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Author contact: changed from not satisfied - an equal number of subjects pre-
ferred other treatment

Blinding of care provider
(performance bias)

Low risk No, but they thought their treatment was the superior.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Self-report

Incomplete outcome data
(attrition bias)
All outcomes

High risk Sixty-six per cent follow-up

Participants analysed in
group allocated (attrition
bias)

High risk Called it intention to treat, but did not include all patients randomised; third
reviewer used for consensus

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk General practitioner comparable; 'patients were encouraged not to seek any
other'.

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: changed from unclear - stated they assessed compliance at >
70%; all compliant

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Petersen 2002  (Continued)
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Methods Study design: RCT
Setting: Denmark, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 350 (E1 = 175, E2 = 175)
Chronic LBP duration: 94.5 weeks (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 38
Sex (female): 56%

Interventions Exercise Group 1 (E1): McKenzie treatment after individual assessment; type = McKenzie; duration =
12 weeks; dose = low; design = individualised; delivery = individual; additional intervention = advice/ed-
ucation
Exercise Group 2 (E2): General mobilising exercises, lumbar flexion/extension movement and stretch-
ing without directional preference; type = flexibility/mobilising & stretching; duration = 12 weeks; dose
= low; design = individualised; delivery = individual; additional intervention = advice/education & man-
ual therapy

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Roland-Morris Disability Questionnaire);
work (return to work); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Glob-
al Perceived Health or Recovery (Global Perceived Effect scale))
Follow-up time periods available for syntheses: 12 weeks (short); 20 weeks (moderate); 64 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Grant, Foundation, and Professional Organizational funds (sources not indicated)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was carried out by a computer-generated list of random num-
bers in blocks of 10 using sealed envelopes.

Allocation concealment
(selection bias)

Low risk A secretary who was not involved in the study prepared opaque, sequentially
numbered envelopes indicating one of the two treatments.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Blinding of the practitioners in one group to the treatment given in the other
group was not possible.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Follow-up assessment was carried out by a secretary blinded to treatment al-
location at the end of treatment, after two months, and one-year post-treat-
ment.

Incomplete outcome data
(attrition bias)
All outcomes

High risk A statistically significant larger proportion of patients withdrew or was exclud-
ed during treatment in the manipulation group.

Participants analysed in
group allocated (attrition
bias)

Low risk Intention-to-treat analysis was performed on all participants in the study.

Petersen 2011  (Continued)
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics were similar for the two treatment groups except for
the fact that significantly more patients were on sick leave.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients were encouraged not to seek any other kind of treatment for the two
months period of self-administered exercises.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Petersen 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Thailand, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 72 (E1 = 36, C1 = 36)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 35
Sex (female): 64%

Interventions Exercise Group 1 (E1): Qigong: Wu Chi meditation and static exercises performed standing in place,
and involve various repeated movements with the arms and/or hands; type = other (Qigong); duration
= 6 weeks; dose = low; design = standardised; delivery = group; additional intervention = relaxation &
other
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: 90th Anniversary of Chulalongkorn University Fund (Ratchadaphiseksomphot Endow-
ment Fund) (Grant Number 59, 2560)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computer program randomised participants equally into two groups.

Phattharasupharerk 2019a 
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Allocation concealment
(selection bias)

Low risk Treatment codes were placed sequentially in numbered, sealed opaque en-
velopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the intervention (active
qigong versus waiting list); 2. Lack of patient blinding unlikely to lead to devi-
ations from protocol, as they required professional instruction, and control
group was promised future intervention (on waiting list).

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from the intended interventions because each provider only interacted with
one treatment group after allocation

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For outcomes of interest (pain and disability), the outcome assessors were
the participants, who could not be blinded due to the nature of the interven-
tions; 2. Pain and functional questionnaires are subjective, and responses
could be altered by awareness of intervention; 3. Likely that outcome assess-
ment was altered by lack of blinding because participants on waiting list knew
they were receiving no treatment; reflected in outcome results.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. In total, 7 out of 72 (9.7%) participants dropped out of the study.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was used.

Selective reporting (re-
porting bias)

Low risk 1. No protocol found. All planned analyses were executed and reported for all
primary and secondary outcomes within the context of this publication; no ob-
vious omissions.

Groups similar at baseline
(selection bias)

Low risk All characteristics were similar between groups at baseline; only important
characteristic that wasn't measured was the duration of symptoms.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients were excluded if they took any medication during the study period;
participants were asked to avoid other forms of treatment during the study pe-
riod.

Compliance acceptable in
all groups (performance
bias)

Low risk Two participants in the Qigong group missed one session out of six sessions;
otherwise, participants were 100% compliant.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. For each outcome, all participants were assessed at the same time point and
using the same tools; 2. Visual Analogue Scale (for pain) and Roland-Morris Dis-
ability Questionnaire (for disability) are well-validated scales in the context of
low back pain.

Other bias Low risk Missing data could also be managed by using the last-observation-carried-for-
ward method. Since dropouts were balanced in both groups, unlikely to cause
bias to results

Phattharasupharerk 2019a  (Continued)
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Methods Study design: RCT
Setting: Thailand, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 42 (E1 = 21, E2 = 21)
Chronic LBP duration: 45.8 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 81%

Interventions Exercise Group 1 (E1): Core stabilisation exercises: isolation and co-activation of trunk muscles (weeks
1-2), trunk activation with extremity movement (weeks 3-7), trunk co-activation with functional tasks
(weeks 8-10); type = core strengthening; duration = 10 weeks; dose = high; design = partially individu-
alised; delivery = group; additional intervention = heat/ice
Exercise Group 2 (E2): Conventional trunk stretching exercises: alternating single knee to chest and
lateral trunk bending in standing; type = stretching; duration = 10 weeks; dose = high; design = stan-
dardised; delivery = group; additional intervention = heat/ice

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 10 weeks (short); 22 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Graduate School (GS 54112101) and Back, Neck and Other Joint Pain Research Group,
Khon Kaen University, Thailand
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned to one of the two groups by a block ran-
domisation with block sizes of two, four and six.

Allocation concealment
(selection bias)

Low risk Randomisation results were concealed in sealed and opaque envelopes with
consequential numbering.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Exercises were demonstrated and supervised by a research assistant blinded
to the outcome assessment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Two participants were lost to follow-up from each group at 10 weeks of inter-
vention.

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses were performed on the basis of intention-to-treat, with the last-
observation-carried-forward.

Puntumetakul 2013  (Continued)
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk All characteristics and baseline outcomes were equally balanced between
groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: reported compliance monitored and no co-interventions

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: similar in each group

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Both groups were assessed at the same times.

Puntumetakul 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 55 (E1 = 30, C1 = 25)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 38
Sex (female): 55%

Interventions Exercise Group 1 (E1): Stretching of various muscle groups, in 6 sequences, followed by 30 seconds
rest periods between stretches; type = stretching; duration = 8 weeks; dose = low; design = standard-
ised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 16 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomised in order of arriving at clinic

Allocation concealment
(selection bias)

Unclear risk Not described

Puppin 2011 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Seven/62 dropped out - mainly because of return to work after sick leave.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant differences between baseline characteristics

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Puppin 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 29 (E1 = 15, C1 = 14)
Chronic LBP duration: 4 years (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 43
Sex (female): 100%

Interventions Exercise Group 1 (E1): One hour guided Pilates classes, self-guided practice 15 minutes per day, 5 days
a week; type = Pilates; duration = 8 weeks; dose = low; design = standardised; delivery = group; addi-
tional intervention = none

Quinn 2011 
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Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Used sequentially numbered opaque sealed envelopes

Allocation concealment
(selection bias)

Low risk Opaque sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients were aware if they were in Pilates classes or not.

Blinding of care provider
(performance bias)

High risk Principal investigator conducted the Pilates classes for the intervention group.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Baseline and final outcome measures were recorded separately by a blinded
physiotherapist.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Only 66% completed the intervention.

Participants analysed in
group allocated (attrition
bias)

Low risk Last known values were carried forward to substitute missing values for sub-
jects who failed to attend final assessment.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Compared in Table 2 and tested for significant difference

Co-interventions avoided
or similar (performance
bias)

Low risk Stated: control group received no further intervention.

Compliance acceptable in
all groups (performance
bias)

High risk Treatment group 10/15 (66%) attended 6/8 sessions; 'High level of compliance'
reported in 7/10 who completed

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Quinn 2011  (Continued)
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Study characteristics

Methods Study design: RCT (NCT00908102)
Setting: Finland, occupational
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 126 (E1 = 43, E2 = 43, C1 = 40)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 32%

Interventions Exercise Group 1 (E1): Light mobilisation and exercises, progressive exercises, home exercises; type =
mixed; duration = 12 weeks; dose = high; design = partially individualised; delivery = group; additional
intervention = advice/education & psychological therapy & relaxation
Exercise Group 2 (E2): Progressive exercise using equipment to target trunk muscles, stretching, home
exercises; type = mixed; duration = 12 weeks; dose = high; design = standardised; delivery = group; addi-
tional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); work
(sickness absence days); HRQoL (HRQoL 15D instrument)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: During physical medicine unit (PMU) interventions, MH was the head physician of
the PMU. ST is the Medical Director of DBC International.
Funding source: Centenary Foundation of Kymi Corporation; Yrjo Jahnsson Foundation; Juho Vainio
Foundation; Finnish Cultural Foundation
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk An independent biostatistician prepared the randomisation scheme using a
computer-generated randomisation table.

Allocation concealment
(selection bias)

Low risk Based on the randomisation scheme, a research assistant prepared sealed en-
velopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Due to the nature of the interventions, the participants and occupational
health professionals were not blinded for the group assignment after randomi-
sation.

Blinding of care provider
(performance bias)

High risk Due to the nature of the interventions, the participants and OH professionals
were not blinded for the group assignment after randomisation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Author contact: Doctors likely not blinded, patients not blinded

Incomplete outcome data
(attrition bias)

Unclear risk Author contact: dropout differed.

Rantonen 2012 
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All outcomes

Participants analysed in
group allocated (attrition
bias)

Low risk All statistical analyses were performed at employee level, according to the in-
tention-to-treat principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Randomisation was successful and the treatment arms were comparable re-
garding the relevant demographic factors.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Author contact: compliance was dropout rate; did not add clarity for this item

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Rantonen 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Sweden, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 47 (E1 = 24, C1 = 23)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 38
Sex (female): 74%

Interventions Exercise Group 1 (E1): Stabilising exercises: activation and control deep abdominal, multifidus mus-
cles (Richardson & Jull); type = core strengthening; duration = 6 weeks; dose = low; design = partially in-
dividualised; delivery = individual; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); Global
Perceived Health or Recovery (Global Perceived Health or Recovery (general health Visual Analogue
Scale))
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Anne-Marie and Ragnar Hemborg Foundation
Other: None

Risk of bias

Rasmussen-Barr 2003 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Cards in a box

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Sixteen lost to follow-up - no info on how different; six at first follow-up

Participants analysed in
group allocated (attrition
bias)

High risk Sample sizes in Table 3 missing values

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

High risk No, more in manual treatment group reported treatment during follow-up pe-
riod.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Rasmussen-Barr 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Sweden, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 71 (E1 = 36, E2 = 35)

Rasmussen-Barr 2009 
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Chronic LBP duration: 10 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 38
Sex (female): 50%

Interventions Exercise Group 1 (E1): Graded stabilising exercises: low-load endurance exercises (Richardson 1999)
and home training, incorporating activation of stabilising muscles into daily life with biofeedback; type
= core strengthening; duration = 8 weeks; dose = low; design = individualised; delivery = individual; ad-
ditional intervention = advice/education
Exercise Group 2 (E2): Walking at-home programme: daily 30 minutes walk at fastest pace without
pain, general home exercises with walking diary; type = aerobic; duration = 8 weeks; dose = high; design
= individualised; delivery = independent with follow-up; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Capio Research Foundation; Ann-Marie and Ragnar Hemborg Foundation
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A fixed allocation randomisation procedure guaranteed equal numbers of pa-
tients of each sex in each group.

Allocation concealment
(selection bias)

Low risk The assignments were presented in sealed, sequentially numbered envelopes,
and the assignment list was maintained by the clinicians secretarial staO.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk See Figure 1 for dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk An intention-to-treat procedure was followed (last-observation-carried-for-
ward).

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Clinical and demographic characteristics were similar between the two groups
(Table 1).

Rasmussen-Barr 2009  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Twenty-two per cent in the exercise group and 46% in the reference group re-
ported a recurrent need for new treatment periods at the 12-month follow-up.

Compliance acceptable in
all groups (performance
bias)

Low risk In the exercise group, there was 96% attendance at the physical therapy ses-
sions, and in the reference group, 71% adherence with the daily walks.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Rasmussen-Barr 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 42 (E1 = 21, C1 = 21)
Chronic LBP duration: 11 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 52
Sex (female): 50%

Interventions Exercise Group 1 (E1): Spinal stabilisation exercises, core muscle strengthening through training the
isometric holding function of spinal muscles; type = core strengthening; duration = 4 weeks; dose = low;
design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: National Agenda Project, Korea Research Council of Fundamental Science & Technol-
ogy (P-09-JC-LU63-C01); Korea University; Basic Science Research Program through the National Re-
search Foundation of Korea, Ministry of Education, Science and Technology (2010-0003015)
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A randomisation list was provided, with patients having an equal chance of be-
ing allocated to the intervention or control group.

Allocation concealment
(selection bias)

Low risk The co-ordinator ensured anonymity of allocation with respect to randomisa-
tion.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Rhee 2012 
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Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Assumed no dropouts but not specified

Participants analysed in
group allocated (attrition
bias)

Unclear risk Assumed no dropouts but not specified

Selective reporting (re-
porting bias)

Unclear risk Pain and Oswestry Disability Index at baseline looked to be different between
the two groups.

Groups similar at baseline
(selection bias)

Unclear risk Inspected descriptive statistics for sample characteristics and scatter plots of
the data to ensure that no outliers existed in the data set

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Patients kept an exercise log, and phone calls were made to ensure compli-
ance with the exercise protocol.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Four weeks

Rhee 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 54 (E1 = 31, C1 = 23)
Chronic LBP duration: 364 weeks (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 37%

Interventions Exercise Group 1 (E1): Dynamic extension strengthening programme (with machines); type = strength-
ening; duration = 10 weeks; dose = low; design = individualised; delivery = individual; additional inter-
vention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (West Haven-Yale Multidimensional Pain Inventory); function (Sickness
Impact Profile)
Follow-up time periods available for syntheses: 10 weeks (short)

Risch 1993 
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Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Support for judgement is not available

Allocation concealment
(selection bias)

High risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Risch 1993  (Continued)
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Methods Study design: RCT
Setting: Germany, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 60 (E1 = 30, E2 = 30)
Chronic LBP duration: 678 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 52
Sex (female): 50%

Interventions Exercise Group 1 (E1): Lumbar extension, repetitive contraction cycles, constant speed, load gradually
increased, resistance exercise of the abdominal and thigh muscles; type = strengthening; duration = 12
weeks; dose = low; design = partially individualised; delivery = not specified; additional intervention =
none
Exercise Group 2 (E2): Specific exercise: platform that oscillates around a resting axis between the
subjects feet during exercise units, the subject performed slow movements of the hip and waist, with
bending in the sagittal and frontal planes and rotation in the horizontal plane; type = other (co-ordina-
tion); duration = 12 weeks; dose = low; design = standardised; delivery = not specified; additional inter-
vention = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Pain Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short); 24 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Author contact: changed response

Allocation concealment
(selection bias)

Low risk Author contact: changed response

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 25/30 completed the study in both groups.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Rittweger 2002  (Continued)
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Rittweger 2002  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Finland, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 61 (E1 = 28, C1 = 33)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 41
Sex (female): 44%

Interventions Exercise Group 1 (E1): Stretching, trunk stabilisation exercise, general exercises; type = mixed; dura-
tion = 8 weeks; dose = low; design = standardised; delivery = individual; additional intervention = manu-
al therapy
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Finland's Slot Machine Association
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The patients were randomised by a closed envelope system. The closed en-
velopes were set in two boxes (for men and women separately).

Allocation concealment
(selection bias)

Low risk The patients were randomised by a closed envelope system. The closed en-
velopes were set in two boxes (for men and women separately).

Ritvanen 2007 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Those who administered the interventions were not blinded to study data, but
the assessor who evaluated the outcomes was blinded to group assignment.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome measurements were repeated one month after the last treatment by
independent assessors who were unaware of the patients' treatment histories.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Three dropouts in one group; job busy, ill child, long way to go for treatment

Participants analysed in
group allocated (attrition
bias)

High risk Twenty-eight analysed/35, 33 analysed/35

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The randomisation was successful because there was no statistically signifi-
cant difference between the groups in age and anthropometric characteristics.

Co-interventions avoided
or similar (performance
bias)

Low risk The patients did not get any other treatment apart from painkillers.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Ritvanen 2007  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: France, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 132 (E1 = 68, E2 = 64)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 40
Sex (female): 35%

Interventions Exercise Group 1 (E1): Isotonic muscle strengthening, endurance training (stepping, jogging, and
cycling exercises), supervised weightlifting exercises, work simulation workshop; type = functional

Roche-Leboucher 2011 
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restoration; duration = 5 weeks; dose = high; design = partially individualised; delivery = group; addi-
tional intervention = advice/education & psychological therapy & relaxation
Exercise Group 2 (E2): Flexibility exercises and pain management (first 2 weeks), followed by strength-
ening exercises and functional training with home exercises (stretching, jogging, and swimming); type
= mixed; duration = 5 weeks; dose = high; design = standardised; delivery = group; additional interven-
tion = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); work (reduction in number of sick-leave days)
Follow-up time periods available for syntheses: 5 weeks (short); 52 weeks (long)

Notes Conflicts of interest: None to declare
Funding source: Institutional funds (source not indicated)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Patients were randomised by an independent methodologist to one of the two
rehabilitation programmes, according to an eight-element permutation table.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Patients were evaluated at baseline and after treatment by a physiotherapist
who was not blinded but had not been involved in the treatment.

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Nineteen (14.4%) patients were missing at one-year follow-up.

Participants analysed in
group allocated (attrition
bias)

High risk The main limitation of this study was the lost to follow-up rate.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There was no significant difference between the two groups.

Co-interventions avoided
or similar (performance
bias)

Low risk No other co-interventions or treatments were allowed, except their medica-
tion prescribed at baseline.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Roche-Leboucher 2011  (Continued)
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Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Roche-Leboucher 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 38 (E1 = 20, C1 = 18)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 66%

Interventions Exercise Group 1 (E1): Circuit-based, graded, aerobic exercise with some core stability exercises (Mof-
fett 2000); type = mixed; duration = 6 weeks; dose = low; design = partially individualised; delivery =
group; additional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate)

Notes Conflicts of interest: One of the authors is a co-inventor of the activPAL physical activity monitor and
a director of PAL technologies Ltd.
Funding source: School of Health and Social Care of Glasgow Caledonian University
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were recruited from five different physiotherapy departments and
randomised using a random number generator.

Allocation concealment
(selection bias)

Low risk Blinding allocation was concealed using sealed envelopes and allocation pa-
tients were not allocated until after the education had been received.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Participants were not blinded.

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Outcome assessing therapist was blinded.

Ryan 2010 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk Seven participants dropped out.

Participants analysed in
group allocated (attrition
bias)

Low risk Participants remained in their group throughout.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Duration of pain varied and was used as a covariate.

Co-interventions avoided
or similar (performance
bias)

Low risk While participants were requested not to see co-interventions beyond their
general practitioner during the course of the study, one participant from the
education only group reported that she received treatment.

Compliance acceptable in
all groups (performance
bias)

High risk Three of the participants attended no exercise classes and only six attended all
six classes.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Ryan 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Hong Kong, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 39 (E1 = 21, C1 = 18)
Chronic LBP duration: 7 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 35
Sex (female): 64%

Interventions Exercise Group 1 (E1): Pilates (on floor mat and Pilates Reformer) to specifically activate the gluteus
maximus and home practice; type = Pilates; duration = 4 weeks; dose = low; design = partially individu-
alised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: consultation with healthcare pro-
fessionals as necessary, continue with current physical activity)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Rydeard 2006a 
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was administered by independent office staO. Subjects ran-
domly pulled a card from a box of concealed premarked cards to obtain as-
signment.

Allocation concealment
(selection bias)

Low risk Randomisation was administered by independent office staO with subjects
randomly pulling a card from a box of concealed premarked cards to obtain
assignment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Data collection monitored both pain intensity and functional status and in-
cluded two self-report questionnaires administered by the research assistant.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk All subjects in the main study completed the four-week treatment intervention
according to the study protocol.

Participants analysed in
group allocated (attrition
bias)

Low risk The first intention-to-treat analysis, using ‘last observation carried forward,
revealed significant improvements in Roland-Morris Disability Questionnaire
scores over the 12-month period.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Analysis indicated no significant difference between the groups regarding
baseline characteristics (Table 1).

Co-interventions avoided
or similar (performance
bias)

Low risk Most of the subjects had seen more than one medical specialist over the years
and were continuing to seek treatment.

Compliance acceptable in
all groups (performance
bias)

Low risk Both groups completed the study and compliance was high, with 100% atten-
dance at scheduled clinic appointments.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Rydeard 2006a  (Continued)

 
 

Study characteristics

Methods Study design: RCT (IRCT2013121615822N1)
Setting: Iran, healthcare
Exercise groups: 2

Salamat 2017 
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Comparison groups: 0

Participants Number of participants: 32 (E1 = 16, E2 = 16)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 36
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Stabilisation exercises: co-ordinated training and independent activity of deep
trunk muscles including transversus abdominis and multifidus in pain-free positions and movements,
also done at home; type = core strengthening; duration = 4 weeks; dose = low; design = partially individ-
ualised; delivery = individual; additional intervention = none
Exercise Group 2 (E2): Movement control exercises: dissociation of lumbo-pelvic movement from tho-
racic movement in order to reduce excessive lumbar extension, training to perform everyday and work
tasks without abnormal bracing or breathing, daily exercises at home; type = functional restoration;
duration = 4 weeks; dose = low; design = partially individualised; delivery = individual; additional inter-
vention = none

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Rehabilitation School, Tehran University of Medical Sciences
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation method was not described enough to make an assessment of
adequacy; only description was that randomisation was achieved "via a ran-
dom number sequence".

Allocation concealment
(selection bias)

High risk Not enough information on the randomisation and treatment allocation meth-
ods to assess

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients were not blind to intervention because the interventions were too
different for patients not to know the difference, however the team "Attemp-
t[ed] to keep subjects blind to their group assignment"; 2. Both groups getting
sufficient treatment, unlikely to be dissatisfied; difficult to access outside of
study context

Blinding of care provider
(performance bias)

Low risk 1. "The treating therapist was not blind to the treatment group of the subject-
s" (treating therapist = care providers); 2. Explicit set of exercises in protocol;
no decision by care provider; since there wasn't a favoured intervention prior,
unlikely that providers tried to "balance" care

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors were the patients for outcomes pain and disability, they
were not blinded; 2. Pain and functional questionnaires are subjective, and
responses could be altered by awareness of intervention; 3. Because there
was no clear "better" intervention between the two, it is unlikely that the lack
of patient blinding led to a serious biasing of judgement for outcome assess-
ment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Dropout rate (25%) was borderline unacceptable for a short-term follow-up
(four weeks); 2. Evidence that the analysis was not biased by missing data: the
dropout rate was identical for both treatment groups, and dropout reasons
were unrelated to low back pain.

Salamat 2017  (Continued)
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Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analysis was included; all patients were analysed accord-
ing to the treatment to which they were randomised.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found but within this paper all outcomes and analyses
fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

Low risk Groups were similar at baseline on age, body mass index, pain and disability,
but did not report sex or duration of back pain symptoms at baseline.

Co-interventions avoided
or similar (performance
bias)

High risk No information on how the study dealt with co-interventions (or if they exist-
ed) was reported.

Compliance acceptable in
all groups (performance
bias)

High risk Compliance was not reported, so it was difficult to assess its acceptability; in-
tervention was supervised, which tends to increase compliance.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcome assessments were similarly timed and measured for all treat-
ment groups; 2. Numeric Rating Scale (for pain) and Oswestry Disability Index
(for disability) are well-validated tools in the low back pain field.

Other bias Low risk Appeared free from other sources of bias

Salamat 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Iran, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 40 (E1 = 20, C1 = 20)
Chronic LBP duration: 40.42 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 31
Sex (female): 0%

Interventions Exercise Group 1 (E1): Stabilisation exercises plus physiotherapy, including some stretching; type =
core strengthening; duration = 4 weeks; dose = not reported; design = partially individualised; delivery =
individual; additional intervention = electrotherapy & physiotherapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Salavati 2016 
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Random sequence genera-
tion (selection bias)

Unclear risk Subjects were "randomly assigned".

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Both groups getting in depth care

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. One physiotherapist treated both groups; protocol was explic-
it, no decision-making by personnel; opinion may have transferred to patients
but no clear deviations.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcomes in question were assessed by the patients who were not blinded
to the intervention; 2. Pain and functional questionnaires are subjective, and
responses could be altered by awareness of intervention; 3. Although control
group was receiving no thorough active component, likely that to the partici-
pants it was classified as activity, no reason to alter response

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Technically, the dropout rate was zero because the two patients who did
drop out were replaced.

Participants analysed in
group allocated (attrition
bias)

Unclear risk 1. Subjects were replaced if dropped out; 2. Dropout rate was sufficiently small
that the missing data (and lack of intention-to-treat analysis) was unlikely to
have affected overall conclusions.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

High risk No report or description of dealing with co-interventions in this study

Compliance acceptable in
all groups (performance
bias)

Low risk Seemed like protocol had to completed in full for inclusion in the analysis; as-
suming compliance was 100%

Timing of outcome assess-
ment similar in all groups
(detection bias)

High risk 1. There were two patients that dropped out part-way through the study, and
replaced; while these patients had the same length of study period, their start
and end were staggered from the rest; 2. Oswestry Disability Index (for func-
tion), and Visual Analogue Scale (for pain) are all well-validated tools in the
low back pain context.

Other bias High risk Five subjects were substituted for new ones due to inability to complete the
treatment; these patients had an Oswestry and pain higher than average; no
mention on how randomisation was preserved

Salavati 2016  (Continued)
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Study characteristics

Methods Study design: RCT (ISRCTN80064281)
Setting: Switzerland, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 106 (E1 = 52, E2 = 54)
Chronic LBP duration: 10 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 42
Sex (female): 38%

Interventions Exercise Group 1 (E1): Movement control exercise, learning to control aberrant movements causing
pain; type = core strengthening; duration = 12 weeks; dose = low; design = individualised; delivery = in-
dividual; additional intervention = physiotherapy
Exercise Group 2 (E2): General exercise focussing on strength and endurance of muscles of the lum-
bar/pelvic region and legs; type = core strengthening; duration = 12 weeks; dose = low; design = partial-
ly individualised; delivery = individual; additional intervention = physiotherapy

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Swiss National Science Foundation (SNSF) (Project no. 127240)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation schedule used to assign participants to either treatment group
was generated electronically using a block size of four.

Allocation concealment
(selection bias)

Low risk Allocation done by someone who was not otherwise involved in the study

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Due the nature of the interventions, patients were not blinded; 2. Interven-
tions required training and supervision; both groups received active treat-
ment.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Both groups received active treatment; protocol was explicit.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Function was self-reported so the assessor could not be blinded; 2. Func-
tion was self-reported so the assessor could not be blinded; 3. Both groups re-
ceived active credible treatment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 16 of 106 missing

Participants analysed in
group allocated (attrition
bias)

Low risk 1. All participants analysed

Saner 2016 
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Selective reporting (re-
porting bias)

High risk 1. Protocol published elsewhere; chronic pain grade scale planned but not re-
ported; 2. No reason not to report pain scale, presented as baseline character-
istic; 3. Analytic method simple

Groups similar at baseline
(selection bias)

Low risk Similar on age, gender, height, weight, sport participation, work status, and
pain duration

Co-interventions avoided
or similar (performance
bias)

Low risk Co-intervention monitored and minimal

Compliance acceptable in
all groups (performance
bias)

High risk Compliance not reported

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcomes measured after treatment, though no specifics on timing or
method included; functional scale consistent across participants; 2. Roland-
Morris Disability Questionnaire valid and reliable

Other bias Low risk Appeared free from other sources of bias

Saner 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 44
Sex (female): 83%

Interventions Exercise Group 1 (E1): Yoga postures and breathing techniques and home practice; type = yoga; du-
ration = 12 weeks; dose = low; design = standardised; delivery = group; additional intervention = ad-
vice/education & relaxation
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Pain Rating Scale); function (Roland-Morris Disability Questionnaire);
HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived Health or
Recovery (global improvement (7-point))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: National Center for Complementary and Alternative Medicine, National Institutes of
Health
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Saper 2009 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated permuted block randomisation

Allocation concealment
(selection bias)

Low risk Treatment assignments were placed in opaque, sequentially numbered en-
velopes prepared by a biostatistician who had no contact with participants.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Participants and yoga teachers could not be blinded to treatment allocation.

Blinding of care provider
(performance bias)

High risk Participants and yoga teachers could not be blinded to treatment allocation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk All study participants met in person with unblinded research staO members to
complete paper questionnaires at baseline, six and 12 weeks.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Participant retention was 97% at 12 weeks and 77% at 26 weeks.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No statistically significant differences between groups at baseline were ob-
served.

Co-interventions avoided
or similar (performance
bias)

Low risk Both groups were discouraged from starting any new back pain treatments
during the study.

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: they say they assessed compliance, not an issue

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Saper 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01761617)
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 95 (E1 = 46, E2 = 49)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants

Saper 2013 
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Mean age (years): 48
Sex (female): 75%

Interventions Exercise Group 1 (E1): Two yoga classes per week and home practice; type = yoga; duration = 12
weeks; dose = high; design = standardised; delivery = group; additional intervention = relaxation
Exercise Group 2 (E2): One yoga class per week and home practice; type = yoga; duration = 12 weeks;
dose = low; design = standardised; delivery = group; additional intervention = relaxation

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived
Health or Recovery (overall improvement (7-point))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: National Center for Complementary and Alternative Medicine (Grant 1R01AT005956),
National Institutes of Health
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The 1:1 randomisation schedule was created in StudyTrax using a permuted
block design with randomly determined block sizes (4, 8, 12).

Allocation concealment
(selection bias)

High risk Due to the nature of the interventions, participants and study staO who sched-
uled classes could not be masked to treatment allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Due to the nature of the interventions, participants and study staO who sched-
uled classes could not be masked to treatment allocation.

Blinding of care provider
(performance bias)

High risk Due to the nature of the interventions, participants and study staO who sched-
uled classes could not be masked to treatment allocation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk See flow chart

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk A couple of characteristics were different but they were used as confounders.

Co-interventions avoided
or similar (performance
bias)

Low risk Reported and seem to be similar across the groups

Saper 2013  (Continued)
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Compliance acceptable in
all groups (performance
bias)

High risk Thirty-two (65%) and 20 (44%) participants assigned to once-weekly and
twice-weekly classes, respectively, achieved treatment adherence.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Saper 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01343927)
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 320 (E1 = 127, E2 = 129, C1 = 64)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 46
Sex (female): 64%

Interventions Exercise Group 1 (E1): Yoga: relaxation and meditation exercises, yoga breathing, and yoga philoso-
phy (30 minutes of daily home practice, facilitated by a video, a manual, and take-home yoga supplies);
type = yoga; duration = 12 weeks; dose = low; design = standardised; delivery = group; additional inter-
vention = none
Exercise Group 2 (E2): Physiotherapy: treatment-based classification, graded exercise, and screening
for fear-avoidance beliefs. Exercise involved supervised aerobic exercises
For patients with high fear-avoidance beliefs, a therapist provided a copy of a Back Book and coun-
selled participants to reduce their fear. Participants received written instructions and supplies for
home practice and logged the number of exercises completed daily; type = core strengthening & aero-
bic; duration = 12 weeks; dose = low; design = individualised; delivery = individual; additional interven-
tion = psychological therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numerical Rating Scale); function (Roland-Morris Disability Question-
naire); work (work productivity); HRQoL (36-Item Short Form Survey); Global Perceived Health or Re-
covery (Global Perceived Health or Recovery (Global Rating of Change Scale))
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Dr. Saper reported grants from the National Center for Complementary and In-
tegrative Health of the National Institutes of Health during the conduct of the study. Dr. Sherman re-
ported grants from National Institutes of Health during the conduct of the study. Dr. Herman reported
grants from the National Center for Complementary and Integrative Health during the conduct of the
study. Dr. Weinberg reported grants from the National Institutes of Health during the conduct of the
study. Authors not named here have disclosed no conflicts of interest.
Funding source: National Center for Complementary and Integrative Health, National Institutes of
Health (5R01-AT005956)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Saper 2017 
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Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation sequence using permuted block ran-
domisation with varying block sizes and a 2:2:1 ratio of yoga, physiotherapy,
and education

Allocation concealment
(selection bias)

Low risk Randomisation all done by computer program; nothing calculated by hand;
study staO did find out before participants (allocation was not revealed to par-
ticipant and study staO at the same time).

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk 1. Patients could not be blinded to intervention due to nature of treatments; 2.
Yoga protocol was defined, it was not unlike the sequence one would receive
at an external class; accessible outside of study; 3. No information on any devi-
ations; 4. Seeking the treatment could reduce low back pain.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of provider blinding led to deviations from in-
tended intervention; different providers delivered each treatment, i.e. yoga in-
structors only saw yoga participants.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For outcomes of interest (pain and disability), outcome assessors were pa-
tients, who could not be blinded to intervention; 2. Pain and functional ques-
tionnaires are subjective, and responses could be altered by awareness of in-
tervention; 3. Particularly for control group participants, lack of blinding like-
ly led to them feeling underserved by their treatment allocation, and were bi-
ased in a perception of lack of improvement in outcomes.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. At 12 weeks follow-up was 88% versus 98% versus 95%.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Intention-to-treat analyses of the full study population performed

Selective reporting (re-
porting bias)

Low risk 1. Published protocol (Saper 2014) and registered (NCT01343927): all analysis
conducted and reported in these documents; work productivity not reported
here but noted it would be in separate publication

Groups similar at baseline
(selection bias)

Low risk All group characteristics were similar at baseline; duration of symptoms was
not measured or reported.

Co-interventions avoided
or similar (performance
bias)

High risk Medication use during treatment period was reported; education group had
slightly higher use of all medications, though it differed by subtype of medica-
tion; no other co-interventions discussed

Compliance acceptable in
all groups (performance
bias)

High risk Compliance for yoga group: median 7 out of 12 classes attended (58%); com-
pliance for physiotherapy group: median 7 out of 15 appointments (47%);
compliance for education: 44% read at least 75% of education book.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcomes were assessed at the same time point; Within each outcome,
all participants in all groups were measured using the same tools, etc.; 2.
Roland-Morris Disability Questionnaire (for disability) and Numeric Rating
Scale (for pain) are well-validated tools in the context of low back pain.

Other bias Low risk Powered for non-inferiority; had to adjust for baseline Roland-Morris Disability
Questionnaire

Saper 2017  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 61 (E1 = 20, C1 = 20, C2 = not reported)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Functional training (core stability) during performance of actual daily activities
(e.g., vacuuming, sweeping, lifting household items), flexibility and core strengthening exercises; type =
core strengthening & flexibility/mobilising; duration = not specified weeks; dose = low; design = individ-
ualised; delivery = individual; additional intervention = advice/education & manual therapy
Comparison Group 1 (C1): Other conservative treatment (education)
Comparison Group 2 (C2): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Foundation for Physical Therapy
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Group assignment was made after the baseline testing and was determined by
computer-generated allocation.

Allocation concealment
(selection bias)

Low risk Group assignment was made after the baseline testing and was determined by
computer-generated allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Because this was an exercise study, it was not possible to blind subjects or
physical therapists to the group assignments.

Blinding of care provider
(performance bias)

High risk Because this was an exercise study, it was not possible to blind subjects or
physical therapists to the group assignments.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Assessors of outcome measures were blinded to the group assignment and
conducted measures at a separate location from the interventions.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Six-seven per cent of the participants provided at least some data on comple-
tion of the first two months of the study, and 44% provided data for the entire
12 months.

Participants analysed in
group allocated (attrition
bias)

High risk Not included

Schenkman 2009 
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant between-group differences were found at baseline for gender,
age, height, weight, pain or physical functional capacity.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Incorporated strategies to enhance adherence and refresher sessions at six
and 12 months

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Schenkman 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Austria, not specified
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 30 (E1 = 15, C1 = 15)
Chronic LBP duration: 67.365 months (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 28
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Climbing: participants climbed 5 bouldering routes in an indoor climbing cen-
tre with instruction on proper body position and movement; type = other (rock climbing); duration = 8
weeks; dose = low; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: instructed not to change lifestyle,
allowed to take paracetamol 500 mg 4 times daily if needed and not allowed to go rock climbing)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 14 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomisation system, provided by the Institute of Med-
ical Statistics

Allocation concealment
(selection bias)

Low risk Randomisation system was provided by third party (Institute of Medical Statis-
tics).

Schinhan 2016 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded due to the nature of the interventions; 2. Un-
likely that lack of participant blinding caused deviations from protocol; partici-
pants in climbing group needed instructor, and in control group were allowed
to continue their routines without climbing

Blinding of care provider
(performance bias)

Low risk 1. Only care providers involved were the climbing instructors, who could not
be blinded due to their involvement in delivering the intervention; 2. Lack of
care provider blinding was unlikely to lead to deviations from the intended in-
tervention because the only care provider involved was the climbing instruc-
tor.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. For the outcomes of interest (pain and disability), participants were the out-
comes assessors; they could not be blinded due to the nature of the treat-
ments; 2. Pain and functional questionnaires are subjective, and responses
could be altered by awareness of intervention; 3. Outcomes in an exercise ver-
sus no treatment study likely to be altered by knowledge of intervention as-
signment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No dropouts in this study

Participants analysed in
group allocated (attrition
bias)

Low risk 1. All participants were analysed according to their allocated treatment group.

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol found: within this paper no obvious omissions of out-
comes or analyses

Groups similar at baseline
(selection bias)

Low risk All relevant characteristics were measured and were similar across groups at
baseline.

Co-interventions avoided
or similar (performance
bias)

Low risk Control group allowed to take paracetamol if needed, asked to note this; they
were asked to not go rock climbing; all patients allowed to continue any of
their routine physical activity.

Compliance acceptable in
all groups (performance
bias)

Low risk Compliance appeared to have been 100% (only applicable for rock climbing
group).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. All outcomes were measured at the same time point for all participants;
within each outcome, all participants were measured using the same tool; 2.
Visual Analogue Scale (for pain) and Oswestry Disability Index (for disability)
are well-validated tools in the context of low back pain.

Other bias Low risk Appeared free from other sources of bias

Schinhan 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Israel, healthcare
Exercise groups: 1
Comparison groups: 1

Segal-Snir 2016 
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Participants Number of participants: 45 (E1 = 25, C1 = 20)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 56
Sex (female): 100%

Interventions Exercise Group 1 (E1): Rotation exercises were conducted in 5 different weight bearing and non-
weight bearing positions including standing, sitting, supine/crook lying, side-lying (leR and right) and
prone; type = stretching; duration = 4 weeks; dose = low; design = standardised; delivery = group; addi-
tional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); work (number of hours worked during study period)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Article stated that the process was random, but did not explicitly report the
method used; allocations were delivered in sealed envelopes.

Allocation concealment
(selection bias)

Low risk Sealed envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Impossible to blind patient to the allocation, since the interventions were
so different (exercise versus guidance only); 2. Patient blinding likely did not
cause deviations from intervention protocol because exercise group received
control treatment plus exercises, and control group could not do exercises
without physiotherapist.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Therapists had no contact with control; lack of blinding for care
providers unlikely to cause deviations because control patients were wait-list-
ed

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcomes in question were pain and function which were assessed by the
non-blinded patients; 2. Treatment groups were very different, so patients
may have had different expectations of treatment group effectiveness when
assessing self-reported outcomes; 3. Outcomes in an exercise versus no treat-
ment study likely to be altered by knowledge of intervention assignment

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. Unacceptable dropout rate (more than 20%); treatment group: 20%, control
group: 25%; 2. Study dropped missing data since it occurred before interven-
tion; 3. All control group dropouts were logistic in nature, while 4 of interven-
tion group dropouts were medical including severe low back pain attacks; 4. 5
from each group

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Paper cited that intention-to-treat was not done, however it seemed it was
done just with the exclusion of missing data. Included patients were analysed
in arm they were randomised to.

Segal-Snir 2016  (Continued)
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Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication
all outcomes and analyses fully reported; no obvious omissions

Groups similar at baseline
(selection bias)

Low risk No statistically significant differences between treatment groups on baseline
characteristics except lumbar extension

Co-interventions avoided
or similar (performance
bias)

Low risk Patients asked to record co-interventions for treatment period; five interven-
tion and six control patients used medications; two intervention and six con-
trol did physical activity; three each worked.

Compliance acceptable in
all groups (performance
bias)

Low risk 100% attendance reported for both treatment groups

Timing of outcome assess-
ment similar in all groups
(detection bias)

High risk 1. All outcomes assessed the same way for all participants except for exper-
imental group outcome measures were compared among time points with
ANOVA, and control group used paired t-test; 2. Used well known scales, no
reason to think outcome measures were invalid or unsuitable

Other bias Low risk Inadequate follow-up time but no other apparent sources of bias

Segal-Snir 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 40 (E1 = 20, E2 = 20)
Chronic LBP duration: 42.5 months (long)
Neurological/radicular symptoms: No participants
Mean age (years): 39
Sex (female): 77%

Interventions Exercise Group 1 (E1): Warm-up (10-minute walk) and trunk flexion and extension exercise using Cy-
bexercise Norm Dynamometer machines; type = strengthening & aerobic; duration = 3 weeks; dose =
low; design = standardised; delivery = group; additional intervention = advice/education
Exercise Group 2 (E2): Warm-up (10-minute walk) and passive lumbar flexion and extension, spine
stretching and mobilisation exercises; type = mixed; duration = 3 weeks; dose = low; design = partially
individualised; delivery = group; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short); 7 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Sertpoyraz 2009 
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Random sequence genera-
tion (selection bias)

Low risk The randomisation list was generated by a blinded researcher (the fourth au-
thor, experienced in biostatistics) using a table of random numbers.

Allocation concealment
(selection bias)

Low risk The randomisation results were kept in sealed envelopes, one for each patient.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The isokinetic and standard exercise groups showed no difference in demo-
graphic and clinical characteristics (Table 1).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Exercise programmes were carried out under supervision, which resulted in
higher patient compliance, attendance at exercise programmes and patient
satisfaction.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sertpoyraz 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 60 (E1 = 30, C1 = 30)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants

Shankar 2011 
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Mean age (years): 35
Sex (female): 66%

Interventions Exercise Group 1 (E1): Strengthening exercises and lumbar extension training to improve strength of
low back, partial sit-ups and pelvic tilt; type = core strengthening; duration = 3 weeks; dose = high; de-
sign = not specified; delivery = not specified; additional intervention = anti-inflammatory/analgesics
Comparison Group 1 (C1): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); Global Perceived Health or Recovery (Global
Perceived Health or Recovery (Global Perceived Effect scale))
Follow-up time periods available for syntheses: 3 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk To remove bias, with the help of a computer-generated randomisation list, the
patients were divided in two study groups of 30 patients each.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There was no significant difference in mean age and sex ratio between the var-
ious groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Shankar 2011  (Continued)
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Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Shankar 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Ireland, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 41 (E1 = 20, C1 = 21)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 66%

Interventions Exercise Group 1 (E1): Core stability muscles training to activate transversus abdominus and multi-
fidus muscles using biofeedback and home exercises; type = core strengthening; duration = 10 weeks;
dose = low; design = standardised; delivery = individual; additional intervention = advice/education
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Function (Oswestry Disability Index); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 10 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Subjects were randomly assigned to either a treatment or control group.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)

High risk Not described

Shaughnessy 2004 
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All outcomes

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Initially, 23 subjects (seven male, 16 female) were assigned to the treatment
group and 22 subjects (eight male, 14 female) to the control group.

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between the groups mean baseline Os-
westry Disability Questionnaire, Roland Morris Disability Questionnaire, or 36-
Item Short Form Health Survey scores (P > 0.05).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Shaughnessy 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: China, healthcare
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 45 (E1 = 15, E2 = 15, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Not specified
Mean age (years): 46
Sex (female): 0%

Interventions Exercise Group 1 (E1): McKenzie therapy; type = McKenzie; duration = 4 weeks; dose = low; design =
standardised; delivery = individual; additional intervention = advice/education & electrotherapy
Exercise Group 2 (E2): McKenzie therapy; type = McKenzie; duration = 4 weeks; dose = low; design =
standardised; delivery = individual; additional intervention = advice/education & electrotherapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Japanese Orthopedic Association
Score)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported

Shen 2009 
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Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Sealed, opaque envelopes

Allocation concealment
(selection bias)

Low risk Sealed, opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Shen 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00056212)
Setting: USA, mixed

Sherman 2005 
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Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 101 (E1 = 36, E2 = 35, C1 = 30)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 44
Sex (female): 66%

Interventions Exercise Group 1 (E1): Viniyoga: emphasis on safety with focus on relaxation, strength-building, flexi-
bility, and strengthening hip muscles, asymmetric poses; type = yoga; duration = 12 weeks; dose = low;
design = standardised; delivery = group; additional intervention = relaxation
Exercise Group 2 (E2): Series of 7 aerobic exercises and 10 strengthening exercises emphasizing leg,
hip, abdominal, and back muscles, stretching; type = mixed; duration = 12 weeks; dose = low; design =
standardised; delivery = group; additional intervention = advice/education & relaxation
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (bothersomeness); function (Roland-Morris Disability Questionnaire);
HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: National Center for Complementary and Alternative Medicine (grant R21AT 001215);
National Institute for Arthritis and Musculoskeletal and Skin Diseases (grant P60AR48093)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly generated treatment assignments for each class series by using a
computer program with block sizes of six or nine

Allocation concealment
(selection bias)

Low risk A researcher who was not involved in patient recruitment or randomisation
placed the assignments in opaque, sequentially numbered envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Interviewers who were masked to the treatment assignments conducted tele-
phone interviews at baseline and at six, 12, and 26 weeks after randomisation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Follow-up rates remained high, even at 26 weeks (95 of 101 participants com-
pleted telephone interviews).

Participants analysed in
group allocated (attrition
bias)

Low risk An intention-to-treat approach was used.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Sherman 2005  (Continued)
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Groups similar at baseline
(selection bias)

Low risk No significant differences were found between groups except for pain travel-
ling below knee.

Co-interventions avoided
or similar (performance
bias)

Low risk During the 12-week intervention, 11% of participants in the yoga group report-
ed making visits to healthcare providers.

Compliance acceptable in
all groups (performance
bias)

Low risk Class attendance was similar in the yoga (median classes attended, 9) and ex-
ercise (median classes attended, 8) groups (Figure 1).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sherman 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00447668)
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 228 (E1 = 92, E2 = 91, C1 = 45)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 48
Sex (female): 64%

Interventions Exercise Group 1 (E1): Viniyoga: 17 relatively simple postures with variations and adaptations, class-
es include breathing exercises, 5-11 postures, and guided deep relaxation; type = yoga; duration = 12
weeks; dose = high; design = standardised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Stretching classes consisting of 15 exercise designed to stretch major muscle
groups (52 minutes of stretching) and 4 strengthening exercises; type = stretching & strengthening; du-
ration = 12 weeks; dose = high; design = standardised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (bothersomeness); function (Roland-Morris Disability Questionnaire);
Global Perceived Health or Recovery (Global Perceived Health or Recovery (global rating of improve-
ment))
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: National Center for Complementary and Alternative Medicine (Cooperative Agree-
ment Number U01 AT003208 M)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After completing the baseline interview at Group Health facilities, participants
within each recruitment cohort were randomised by a research assistant.

Sherman 2011 
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Allocation concealment
(selection bias)

Low risk After completing the baseline interview at Group Health facilities, participants
within each recruitment cohort were randomised by a research assistant.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Telephone interviews were conducted by masked interviewers at baseline and
at six, 12, and 26 weeks after randomisation.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Overall follow-up rates were 90% or 91% at all time points.

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses were conducted assuming intention-to-treat principles using SAS
statistical software (version 9 2; SAS Institute Inc, Cary, North Carolina).

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics were well balanced across groups, except the yoga
group had greater back dysfunction (Table 1).

Co-interventions avoided
or similar (performance
bias)

Low risk Compared with baseline, roughly a quarter to a third fewer participants in the
yoga and stretching groups reported using any medications for back pain.

Compliance acceptable in
all groups (performance
bias)

Low risk Participants randomised to yoga were more likely than those assigned to
stretching to attend at least one class (95% vs 82%, respectively) (Figure 1).

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sherman 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Japan, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 201 (E1 = 103, C1 = 98)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 55%

Shirado 2010 
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Interventions Exercise Group 1 (E1): Trunk strengthening (trunk flexor and extension exercises), stretching (abdomi-
nal and back muscles, iliopsoas, gluteals and hamstrings), physician visits to ensure compliance; type =
strengthening & stretching; duration = 8 weeks; dose = low; design = standardised; delivery = group; ad-
ditional intervention = advice/education
Comparison Group 1 (C1): Other conservative treatment (anti-inflammatory/analgesics)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The allocation sequence was produced by a computer-generated, permut-
ed-block randomisation with a block size of four.

Allocation concealment
(selection bias)

Unclear risk The office managed the patient registration including confirmation of the el-
igibility criteria, randomisation to an allocated treatment, and data manage-
ment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The outcome measures were conducted in a blinded fashion by a person who
was not involved in this trial.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Among all eligible participants, two in exercise and six in Non-steroidal anti-in-
flammatory drugs dropped out during the follow-up period.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Analysis was by intention-to-treat.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no statistically significant differences in age, gender, body height,
body weight, body-mass index, Visual Analogue Scale, Roland-Morris Disabil-
ity Questionnaire, Japan Low back pain Evaluation Questionnaire, and fin-
ger-floor distance.

Co-interventions avoided
or similar (performance
bias)

Low risk A run-in period of two weeks was designed to ensure the stability of patient
low back pain before starting the intervention.
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Compliance acceptable in
all groups (performance
bias)

Low risk The follow-up system for participants was also distinctive compared with oth-
er studies with a treatment diary used to record daily exercise and medication.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Shirado 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Israel, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 52 (E1 = 26, E2 = 26)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 45
Sex (female): 79%

Interventions Exercise Group 1 (E1): Active movements and strengthening exercises for the trunk and upper and
lower limbs; type = strengthening; duration = 6 weeks; dose = low; design = standardised; delivery =
group; additional intervention = not specified
Exercise Group 2 (E2): Walking (treadmill); type = aerobic; duration = 6 weeks; dose = low; design =
partially individualised; delivery = group; additional intervention = not specified

Outcomes Core outcomes reported: Function (Oswestry Disability Index); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Block randomisation (four cells in each block) stratified by age groups (18–44
years, 45–65 years) were set up.

Allocation concealment
(selection bias)

Low risk Assignment was concealed in sealed envelopes and was revealed by an inde-
pendent researcher not involved in the
assessments or intervention.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Stated in paper that assessors were blinded

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Six patients from the study group and three from the control group withdrew
from the study (Figure 1).

Participants analysed in
group allocated (attrition
bias)

Low risk All analyses were based on an intention-to-treat basis.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no statistically significant baseline differences in demographic or
clinical parameters between the study groups.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Author contact: not measured

Compliance acceptable in
all groups (performance
bias)

Low risk No difference in average number of visits between groups

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Shnayderman 2013  (Continued)

 
 

Study characteristics

Methods Study design: Cluster-RCT (cross-over)
Setting: Finland, occupational
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 36 (E1 = 21, C1 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): 80%

Interventions Exercise Group 1 (E1): Light resistance training: 6 dynamic symmetrical movements, extension and
flexion of upper extremities, trunk and knees; type = strengthening; duration = 15 weeks; dose = high;
design = partially individualised; delivery = independent with follow-up; additional intervention = ad-
vice/education
Comparison Group 1 (C1): Usual care/no treatment (control group: no intervention)

Outcomes Core outcomes reported: Function (Support Needs Questionnaire)
Follow-up time periods available for syntheses: 15 weeks (moderate)

Notes Conflicts of interest: Not reported

Sjogren 2006a 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

367



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Funding source: Chydenius Institute; University of Jyvaskyla; Palokka health centre; Finnish Work En-
vironment Fund; Juho Vainio Foundation
Other: Sufficient data not available for inclusion in meta-analyses

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After the baseline measurements the blinded measurers allocated the workers
in each department into the two treatment sequence groups.

Allocation concealment
(selection bias)

Low risk The sequence was concealed from the participants for as long as possible.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk In the Low Back Symptoms Group, three subjects were lost to follow-up during
the physical exercise intervention.

Participants analysed in
group allocated (attrition
bias)

Low risk In the Low Back Symptoms Group, three subjects were lost to follow-up during
the physical exercise intervention.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Unclear risk Not described

Co-interventions avoided
or similar (performance
bias)

Low risk Excluding the light resistance training, the participants were asked to keep the
level of intensity and amount of their physical activity unchanged.

Compliance acceptable in
all groups (performance
bias)

Low risk Training adherence (69%) was a percentage ratio of self-reported training time
and guided target training time.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sjogren 2006a  (Continued)
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Methods Study design: RCT (ISRCTN22714229)
Setting: Netherlands, healthcare
Exercise groups: 3
Comparison groups: 1

Participants Number of participants: 223 (E1 = 61, E2 = 53, E3 = 58, C1 = 51)
Chronic LBP duration: 60 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Aerobic training (30 minutes on bike) and strength training (75 minutes) for
back and leg muscles and graded activity; type = other (graded activity) & mixed; duration = 10 weeks;
dose = high; design = partially individualised; delivery = group; additional intervention = advice/educa-
tion & psychological therapy
Exercise Group 2 (E2): Aerobic training (30 minutes on bike) and strength training (75 minutes) for
back and leg muscles; type = aerobic & strengthening; duration = 10 weeks; dose = high; design = stan-
dardised; delivery = group; additional intervention = none
Exercise Group 3 (E3): Graded activity: individualised assessment and treatment goal, selected ac-
tivities done toward final treatment goals; type = other (graded activity with problem-solving training
(gap)); duration = 10 weeks; dose = low; design = partially individualised; delivery = individual; addition-
al intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); Global Perceived Health or Recovery (Global Perceived Health or Recovery (perceived improve-
ment (7-point))
Follow-up time periods available for syntheses: 10 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: Zorgonderzoek Nederland/Medische Wetenschappen (Grant No. 014-32-007)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Each cluster of four consecutive patients was assigned to one of the three ac-
tive treatments or a waiting list, using block randomisation.

Allocation concealment
(selection bias)

Low risk Opaque, sequentially numbered, sealed envelopes were prepared for each re-
habilitation centre before enrolment started.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients and therapists were not blinded to treatment allocation.

Blinding of care provider
(performance bias)

High risk Patients and therapists were not blinded to treatment allocation.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The research assistants collecting data were blinded to treatment allocation.

Incomplete outcome data
(attrition bias)

Low risk Follow-up rates for the questionnaires remained high, even at 12 months (156
of 172 patients).

Smeets 2008  (Continued)
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All outcomes

Participants analysed in
group allocated (attrition
bias)

Low risk All statistical analyses were performed according to the intention-to-treat
principle.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline status of patients, including distribution of baseline Roland Morris
Disability Questionnaire score and the level of treatment expectancy and cred-
ibility, did not differ significantly.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients were allowed to continue medication prescribed at baseline, but oth-
er co-interventions were discouraged.

Compliance acceptable in
all groups (performance
bias)

Low risk Compliance was well measured. There was at least 72% compliance for each
group.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Smeets 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: England, healthcare
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 46 (E1 = 16, E2 = 17, E3 = 13)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 43
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Lumbar extension training: one set of approximately 8-12 repetitions through
the participant's full range of motion with pelvic stabilisation; type = strengthening; duration = 12
weeks; dose = low; design = partially individualised; delivery = individual; additional intervention =
none
Exercise Group 2 (E2): Lumbar extension training: 1 set of approximately 8-12 repetitions through
the participant's full range of motion without pelvic stabilisation; type = strengthening; duration = 12
weeks; dose = low; design = partially individualised; delivery = individual; additional intervention = not
specified
Exercise Group 3 (E3): McKenzie protocol, muscle imbalance protocol, home exercises; type = mixed;
duration = 12 weeks; dose = low; design = standardised; delivery = individual; additional intervention =
advice/education & manual therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
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Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Participants were randomly allocated to one of three groups.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Author contact: outcome assessor was not blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Four dropouts from 46

Participants analysed in
group allocated (attrition
bias)

High risk Not described

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Author contact: no significant differences

Co-interventions avoided
or similar (performance
bias)

Unclear risk Author contact: people continued physical therapy.

Compliance acceptable in
all groups (performance
bias)

Low risk Author contact: participants only missed one or two sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Smith 2011  (Continued)
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Methods Study design: RCT (NCT00410319)
Setting: Denmark, healthcare
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Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 207 (E1 = 102, C1 = 105)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): 52%

Interventions Exercise Group 1 (E1): Symptom-based physical training including directional preferences and pos-
ture exercises, back stabilisation and strengthening exercises and home exercise; type = core strength-
ening; duration = not specified weeks; dose = low; design = individualised; delivery = not specified; ad-
ditional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Low Back Pain Rating Scale); work
(work ability, an 11-item scale on the patients work situation); Global Perceived Health or Recovery
(Global Perceived Health or Recovery (global quality of life due to treatment (5-point))
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Institut für Makroökonomie und Konjunkturforschung Foundation; Health Insurance
Foundation (Sygekassernes Helsefond); Tryg Foundationen; Funen County Research Foundation; Dan-
ish Rheumatism Association
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A secretary managed the randomisation, using unmarked sealed envelopes,
containing a note on which was randomly written one of the group names.

Allocation concealment
(selection bias)

Unclear risk A secretary managed the randomisation, using unmarked sealed envelopes,
containing a note on which was randomly written one of the group names.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The same investigator (PHS) managed the baseline examination and con-
trolled the follow-up forms, blinded to the treatment group.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The losses to follow-up were all due to non-attendance, even after a second
written invitation.

Participants analysed in
group allocated (attrition
bias)

High risk Not included

Sorensen 2010  (Continued)
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Participants in both groups (n = 105 and 102) were comparable at baseline, as
shown in Table 1 and 2.

Co-interventions avoided
or similar (performance
bias)

Low risk There was no statistically significant difference (P = 0.65 to 0.87) between the
two groups.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

High risk Support for judgement was not available.

Sorensen 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Norway, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 120 (E1 = 39, E2 = 43, C1 = 38)
Chronic LBP duration: 600 weeks (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 40
Sex (female): 54%

Interventions Exercise Group 1 (E1): Mensendiek exercise: aerobic, stretching, strength, co-ordination; type = mixed;
duration = 13 weeks; dose = high; design = partially individualised; delivery = group; additional inter-
vention = advice/education
Exercise Group 2 (E2): Thirty-minute exercise session; type = mixed; duration = 13 weeks; dose = high;
design = partially individualised; delivery = group; additional intervention = back school
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Visual Analogue Scale)
Follow-up time periods available for syntheses: 22 weeks (moderate); 52 weeks (long)

Notes Conflicts of interest: Device status category: 1
Funding source: Norwegian Fund for Post Graduate Training in Physiotherapy; The Royal Norwegian
Ministry of Health and Social Affairs
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement was not available.
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Allocation concealment
(selection bias)

Low risk Author contact: changed from unclear

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Unclear risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Soukup 1999  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, occupational
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 30 (E1 = 15, E2 = 15)
Chronic LBP duration: 3.77 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 27
Sex (female): 40%

Soundararajan 2016 
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Interventions Exercise Group 1 (E1): Multifidus retraining programme: deep spine stabiliser; type = core strengthen-
ing; duration = 6 weeks; dose = low; design = standardised; delivery = not specified; additional interven-
tion = none
Exercise Group 2 (E2): Traditional back exercises to strengthen back and core; type = core strengthen-
ing; duration = 6 weeks; dose = low; design = standardised; delivery = not specified; additional interven-
tion = none

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Purposive random sampling with 15 subjects (9 males and 6 females) in each
group

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Both groups were receiving exercise interventions, unlikely to devi-
ate from intervention

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of care provider blinding caused deviations
from intended interventions

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Outcome assessors for pain and function were patients themselves, who
could not be blinded to allocation due to the nature of the treatments; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Both groups were receiving exercise pro-
grammes; unlikely for patient response to be significantly altered

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. It was highly likely that the dropout rate in this case was zero because the
trial was conducted in a specific workplace, encouraging participation and fol-
low-up.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. Study was analysed and reported as described in the methods section.

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

High risk No information about co-interventions and whether or not they were compa-
rable

Soundararajan 2016  (Continued)
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Compliance acceptable in
all groups (performance
bias)

High risk No explicit reference in the study to compliance/adherence/attendance, but
because this study was run within a workplace, it was likely quite high

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Visual Analogue Scale (for pain) and Oswestry Disability Index
(for function) are well-validated tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Soundararajan 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Brazil, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 60 (E1 = 30, C1 = 30)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 46
Sex (female): 72%

Interventions Exercise Group 1 (E1): Global muscular relaxation, exercises to strengthen the abdominal muscles
with and without biofeedback; type = strengthening; duration = 8 weeks; dose = low; design = standard-
ised; delivery = group; additional intervention = psychological therapy & anti-inflammatory/analgesics
Comparison Group 1 (C1): Other conservative treatment (anti-inflammatory/analgesics)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Patients were randomised in either the control group or the treatment groups.

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Sousa 2009 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The instruments used for assessment were a Visual Analogue Scale, Schober
Index, Roland Morris Disability Questionnaire, Becks Depression Scale.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Seven patients were excluded as a result of being absent during the two-
month period, and one from the treatment group due to reported symptoms.

Participants analysed in
group allocated (attrition
bias)

High risk Not included

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The groups were homogenous in relation to demographic variables (Table 1).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Both groups were instructed to use paracetamol, 500 mg, every six hours, if
necessary, when feeling pain.

Compliance acceptable in
all groups (performance
bias)

Low risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sousa 2009  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 24 (E1 = 10, E2 = 7, C1 = 7)
Chronic LBP duration: 12.9 years (long)
Neurological/radicular symptoms: No participants
Mean age (years): 44
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Lumbar extension resistance exercise on MEDX training system using full range
of motion; type = strengthening; duration = 12 weeks; dose = high; design = partially individualised; de-
livery = individual; additional intervention = not specified
Exercise Group 2 (E2): Lumbar extension resistance exercise on MEDX training system using 50% of
range of motion; type = strengthening; duration = 12 weeks; dose = high; design = partially individu-
alised; delivery = individual; additional intervention = not specified
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short)

Steele 2013 
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Notes Conflicts of interest: Expert testimony, grants, payment for lecture
Funding source: No funding received
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Thirty-one participants were randomised using an online randomisation pro-
gram (Research Randomizer vs 3.0).

Allocation concealment
(selection bias)

Unclear risk Author contact: participants recruited until three available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Flow chart

Participants analysed in
group allocated (attrition
bias)

High risk Not included

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Author contact: stated no significant difference at baseline

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: no new interventions; one participant confirmed physio; ex-
cluded from analysis

Compliance acceptable in
all groups (performance
bias)

Unclear risk Author contact: only recorded for lumbar extension group. Attendance be-
tween training groups for lumbar extension training sessions also did not sig-
nificantly differ.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Steele 2013  (Continued)
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Methods Study design: RCT
Setting: Germany, general population
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 74 (E1 = 58, C1 = 16)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 44
Sex (female): 55%

Interventions Exercise Group 1 (E1): Progressive hypertrophy-oriented strength training on machines with variable
resistance, lumbar extensor training with the pelvis stabilised for all muscle groups; type = strengthen-
ing; duration = 24 weeks; dose = high; design = partially individualised; delivery = independent with fol-
low-up; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (MOS Pain Severity); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 26 weeks (moderate)

Notes Conflicts of interest: Anika Stephan and Dr. Sven Goebel work for the Research and Development De-
partment at Kieser Training AG. Prof. Dr. Dietmar Schmidtbleicher has been remunerated for his consul-
tancy by Kieser Training AG.
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Twenty-two of the 80 participants in the training group dropped out.

Participants analysed in
group allocated (attrition
bias)

High risk FiRy-six/80 analysed only

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Stephan 2011  (Continued)
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Groups similar at baseline
(selection bias)

Low risk Table 1 described the sample and the characteristics of the sample group at
the start of the intervention (no significant differences).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Participants dropped out if they didn't have good compliance; others not dis-
cussed

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Stephan 2011  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 46 (E1 = 25, E2 = 21)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 50
Sex (female): 48%

Interventions Exercise Group 1 (E1): Five core stabilisation exercises; type = core strengthening; duration = 4 weeks;
dose = low; design = partially individualised; delivery = independent with follow-up; additional inter-
vention = none
Exercise Group 2 (E2): Five spinal flexibility exercises; type = flexibility/mobilising; duration = 4 weeks;
dose = low; design = partially individualised; delivery = independent with follow-up; additional inter-
vention = none

Outcomes Core outcomes reported: Function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Cleveland State University; Korea University and the Basic Science Research Program,
National Research Foundation of Korea, Ministry of Education, Science and Technology (2010-0003015)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The randomisation procedure was conducted by a computer program.

Allocation concealment
(selection bias)

Unclear risk Not described

Sung 2013 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Figure 3

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Overall, there were no differences between groups in age, height, body weight
or the months since pain onset.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Adherence was mentioned as being measured but not reported on.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Sung 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: India, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 80 (E1 = 40, E2 = 40)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 45%

Interventions Exercise Group 1 (E1): Walking 30 minutes, exercises throughout the day, breathing practice; type =
aerobic; duration = 1 weeks; dose = high; design = standardised; delivery = group; additional interven-
tion = advice/education & psychological therapy

Tekur 2012 
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Exercise Group 2 (E2): Special yoga (asana) techniques for back pain progressing slowly over 3 days
and Pranayama (breathing techniques); type = yoga; duration = 1 weeks; dose = low; design = standard-
ised; delivery = group; additional intervention = advice/education & psychological therapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale)
Follow-up time periods available for syntheses: 1 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Swami Vivekananda Yoga Research Foundation
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation: used two sets of 40 numbers spanning integers 1-80 created
by a random number table

Allocation concealment
(selection bias)

Low risk Numbered containers were used to conceal the random allocation before im-
plementation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk In intervention studies of this kind, subjects clearly identify their own treat-
ment: double blinding was not possible.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Statistician who developed randomisation sequence, clinical psychologist,
and researcher who carried out assessments were all blinded.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No dropouts

Participants analysed in
group allocated (attrition
bias)

Low risk No dropouts

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The two groups were similar with respect to sociodemographic and medical
characteristics (Table 3).

Co-interventions avoided
or similar (performance
bias)

Low risk Residential treatment

Compliance acceptable in
all groups (performance
bias)

Low risk Residential treatment

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Tekur 2012  (Continued)
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Study characteristics

Methods Study design: RCT (NCT01303588)
Setting: Germany, general population
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 176 (E1 = 61, E2 = 58, C1 = 57)
Chronic LBP duration: 18.79 years (long)
Neurological/radicular symptoms: Not specified
Mean age (years): 73
Sex (female): 89%

Interventions Exercise Group 1 (E1): Yoga; type = yoga; duration = 12 weeks; dose = low; design = partially individu-
alised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Qigong; type = other (Qigong); duration = 12 weeks; dose = low; design = stan-
dardised; delivery = group; additional intervention = manual therapy
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Hannover Functional Ability Ques-
tionnaire); HRQoL (36-Item Short Form Survey)
Follow-up time periods available for syntheses: 13 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: J.K. is a Viniyoga teacher trained by the Berliner Yoga Zentrum.
Funding source: Karl and Veronica Carstens Foundation
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation carried out with the 'ranuni' function of SAS software with a
1:1:1 ratio, stratified by participant housing (living in retirement home versus
alone) and blocked with a fixed, unknown length.

Allocation concealment
(selection bias)

Low risk Randomisation list was held in a secure database, inaccessible to anyone in-
volved in randomisation or treatment; allocation could not be changed or
deleted, ensuring allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that the lack of patient blinding caused deviations from the
intended interventions, as patients had very little control over delivery of in-
terventions

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Unlikely that lack of provider blinding caused significant devia-
tions; each treatment group highly structured with distinct nature, yoga and
qigong delivered by separate trained personnel

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were patients themselves, who
could not be blinded to allocation due to the nature of the treatments; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Likely that lack of patient blinding caused bias
in outcome assessments, as the Qigong and yoga groups were clearly "better"
than the control; few clear results in support

Teut 2016 
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Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. At the 3-month follow-up, 12 participants were lost to follow-up of 176.

Participants analysed in
group allocated (attrition
bias)

Low risk 1. "Outcomes were analyzed for the full analysis set, on the basis of the inten-
tion-to-treat principle".

Selective reporting (re-
porting bias)

High risk 1. Study was fully analysed and reported according to the registered trial pro-
tocol (NCT01303588), except that there was no Tinetti test results at 6 months
nor adverse events reported; 2. Particularly for adverse events, it is suspicious
that they were not reported and it was reasonably likely that they were not
reported due to their unflattering results 3. There was no apparent reporting
bias for the analytic method used in this study.

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

Low risk Excluded patients using central nervous system pain agents (e.g. opioids) or
with preplanned start of physiotherapy within the study duration; there was
no difference in pain medication use during study period.

Compliance acceptable in
all groups (performance
bias)

Low risk Participated in 75% or more of classes = 74.1% (yoga), 72.7% (qigong) of pa-
tients; participated in 50 to 75% of classes = 12.9% (yoga), 18.2% (qigong) of
patients

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Functional Rating Index (for pain) and the Hannover Function-
al Ability Questionnaire (for function) are well-validated tools in the low back
pain context.

Other bias Low risk Appeared free from other sources of bias

Teut 2016  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ISRCTN81079604)
Setting: United Kingdom, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 313 (E1 = 156, C1 = 157)
Chronic LBP duration: 27 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 46
Sex (female): 71%

Interventions Exercise Group 1 (E1): Yoga programme adapted for low back pain; type = yoga; duration = 12 weeks;
dose = low; design = standardised; delivery = group; additional intervention = relaxation
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (EuroQol 5D)
Follow-up time periods available for syntheses: 12 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Tilbrook 2011 
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Notes Conflicts of interest: Disclosures can be viewed at www.acponline.org/authors/icmje/ConflictOfInter-
estForms.do?msNumM10-2577.
Funding source: Arthritis Research United Kingdom
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation sequence was computer-generated by an independent da-
ta manager and was stratified by participants prespecified availability.

Allocation concealment
(selection bias)

Low risk Eligible participant details were entered into a randomisation database by the
trial co-ordinators and secretary, who were blinded to the allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Questionnaires were posted with a prepaid envelope. Nonresponders were ini-
tially followed up with postal reminders and then with a telephone call.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Discussed in Figure and seemed similar across the two groups

Participants analysed in
group allocated (attrition
bias)

High risk Author contact: author referred to consort diagram; no confirmation of ITT

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Author contact: still unclear, did not look at co-interventions

Compliance acceptable in
all groups (performance
bias)

High risk Sixty per cent of participants offered yoga adhered to the programme: of the
remaining participants, 26% attended at least one class but did not fully ad-
here.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Tilbrook 2011  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Norway, occupational
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 208 (E1 = 71, E2 = 70, C1 = 67)
Chronic LBP duration: 327 weeks (long)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 50%

Interventions Exercise Group 1 (E1): Medical Exercise Therapy: mobilising and strengthening with special equip-
ment, aerobic exercise warm-up; type = mixed; duration = 12 weeks; dose = high; design = individu-
alised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Ordinary activity level: walking exercise programme; type = aerobic; duration =
12 weeks; dose = low; design = standardised; delivery = independent; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); work (re-
turn to work at 1 year)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Device status category: 1
Funding source: Ministry of Health and Social Affairs, Norwegian national budget (chapter no. 0720.
63/97, project no. 103 10); programme trygd og rehabilitering (May 1993-June 1997); Foundation for Ed-
ucation and Research in Physiotherapy, Norway (July 1997- December 1997)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation sequence was computer-generated by an independent da-
ta manager and was stratified by participants prespecified availability.

Allocation concealment
(selection bias)

Low risk Eligible participant details were entered into a randomisation database by the
trial co-ordinators and secretary, who were blinded to the allocation.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Questionnaires were posted with a prepaid envelope. Nonresponders were ini-
tially followed up with postal reminders and then with a telephone call.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Discussed in Figure and seemed similar across the two groups

Torstensen 1998 
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Participants analysed in
group allocated (attrition
bias)

Low risk Author contact: author referred to consort diagram; no confirmation of ITT

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: still unclear, did not look at co-interventions

Compliance acceptable in
all groups (performance
bias)

Low risk Sixty per cent of participants offered yoga adhered to the programme: of the
remaining participants, 26% attended at least one class but did not fully ad-
here.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Torstensen 1998  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Thailand, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 72 (E1 = 36, E2 = 36)
Chronic LBP duration: 150 weeks (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 41
Sex (female): 78%

Interventions Exercise Group 1 (E1): Aerobic exercises; type = aerobic; duration = 12 weeks; dose = high; design =
standardised; delivery = not specified; additional intervention = advice/education
Exercise Group 2 (E2): Flexion and postural exercises; type = flexibility/mobilising; duration = 12
weeks; dose = high; design = standardised; delivery = not specified; additional intervention = advice/ed-
ucation & psychological therapy

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Tritilanunt 2001 
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Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Unclear risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Unclear risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Unclear risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Tritilanunt 2001  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 2

Participants Number of participants: 96 (E1 = 24, E2 = 24, C1 = 23, C2 = 25)
Chronic LBP duration: 670 weeks (long)
Neurological/radicular symptoms: No participants

Turner 1990 
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Mean age (years): 44
Sex (female): 48%

Interventions Exercise Group 1 (E1): Progressive aerobic fitness (fast walking to slow jogging), warm-up, cool-down
stretching, with spousal support; type = aerobic & stretching; duration = 8 weeks; dose = low; design =
partially individualised; delivery = group; additional intervention = none
Exercise Group 2 (E2): Progressive aerobic fitness (fast walking to slow jogging), warm-up, cool-down
stretching; type = aerobic & stretching; duration = 8 weeks; dose = low; design = partially individualised;
delivery = group; additional intervention = psychological therapy
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment)
Comparison Group 2 (C2): Other conservative treatment (psychological therapy)

Outcomes Core outcomes reported: Pain (McGill Pain Score); function (Sickness Impact Profile)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: Not reported
Funding source: National Institute of Neurological and Communicative Disorders and Stroke (Grants 2
RO1 NS19619 and PO1 NS 16329)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

High risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Turner 1990  (Continued)
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Co-interventions avoided
or similar (performance
bias)

High risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

High risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Turner 1990  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT02696057)
Setting: Turkey, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 144 (E1 = 72, C1 = 72)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 59%

Interventions Exercise Group 1 (E1): Spinal stabilisation exercises: various exercises focussed on contracting the
transverse abdominus and multifidus muscles; type = core strengthening; duration = 6 weeks; dose =
low; design = individualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (manual therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index); HRQoL
(36-Item Short Form Survey)
Follow-up time periods available for syntheses: 6 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed by drawing lots among the patients who had
applied for the treatment and met the participation criteria; method also ap-
plied block randomisation.

Allocation concealment
(selection bias)

High risk No information on treatment allocation concealment

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients were not blinded because of the differences in interventions; only
statistician and outcome assessor (for non-patient-reported outcomes) were
blinded; 2. Unlikely that patients could cause deviations from treatment proto-
cols, as they had to be applied by trained physiotherapists

Ulger 2017 
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Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation because they were deliver-
ing interventions; 2. Different therapists for each treatment

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk 1. Assessors of outcomes of interest (pain and disability) were patients, and
thus were not blinded to allocation due to the distinct nature of the treatment
groups; 2. Pain and functional questionnaires are subjective, and responses
could be altered by awareness of intervention; 3. The two treatment groups
had reasonably similarly intense intervention, and thus there was not a strong
indication to a non-expert as to which one would be more effective.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. 31 "excluded" ...failed to "make time" and "show up", 20%; 2. Patients were
excluded from the analysis; 3. Increased low back pain and decreased function
can cause missing outcome; 4. 15 versus 16

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to their allocated treat-
ment group (intention-to-treat)

Selective reporting (re-
porting bias)

Low risk 1. Protocol (NCT02696057): all analysis reported as described in protocol and
article methods section

Groups similar at baseline
(selection bias)

High risk Age, sex body mass index, Oswestry and most Quality of Life subscales were
not significantly different at baseline between treatment groups, however, vi-
sual analogue scale was notably different at baseline between groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Patients with ongoing pharmaceutical medication were excluded from the
study (avoiding co-interventions); history of physiotherapy was recorded but
not reported.

Compliance acceptable in
all groups (performance
bias)

Low risk No reporting of compliance

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Within each outcome, all participants were measured with the same tool
and at the same time point; 2. Visual Analogue Scale (for pain) and Oswestry
Disability Index (for disability) are well-validated tools in the context of low
back pain.

Other bias Low risk Appeared free from other sources of bias

Ulger 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: United Kingdom, healthcare
Exercise groups: 2
Comparison groups: 2

Participants Number of participants: 758 (E1 = 185, E2 = 173, C1 = 190, C2 = 210)
Chronic LBP duration: Not specified (moderate)
Neurological/radicular symptoms: Some participants
Mean age (years): 43
Sex (female): 56%

Underwood 2004 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

391



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Interventions Exercise Group 1 (E1): "Back to fitness": initial individual assessment then group classes incorporat-
ing cognitive behavioural principles and a mix of exercises; type = mixed; duration = 12 weeks; dose =
low; design = partially individualised; delivery = group; additional intervention = advice/education &
psychological therapy
Exercise Group 2 (E2): "Back to fitness": Initial individual assessment then group classes incorporat-
ing cognitive behavioural principles and a mix of exercises; type = mixed; duration = 12 weeks; dose =
low; design = partially individualised; delivery = group; additional intervention = advice/education &
psychological therapy & manual therapy
Comparison Group 1 (C1): Other conservative treatment (education)
Comparison Group 2 (C2): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Graded Chronic Pain Scale (Von Korff)); Function (Roland-Morris Dis-
ability Questionnaire); HRQoL (36-Item Short Form Survey; EuroQol 5D)
Follow-up time periods available for syntheses: 4 weeks (short); 12 weeks (short); 52 weeks (long)

Notes Conflicts of interest: LL, JM, MU, MV, and KW have received salaries from the MRC. MU has received
fees for speaking from Menarini Pharmaceuticals, the manufacturers of dexketoprofen and ketoprofen,
and Pfizer, the manufacturers of celecoxib and valdecoxib.
Funding source: Medical Research Council (research costs); National Health Service in England, North-
ern Ireland, Scotland, and Wales (excess treatment and service support costs)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After consenting and participants had completed baseline assessments, nurs-
es contacted the remote randomisation service.

Allocation concealment
(selection bias)

Low risk Author contact: Changed to yes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients not blinded

Blinding of care provider
(performance bias)

High risk Care providers not blinded

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk At three months, 1029 (77%) returned questionnaires; at 12 months, 995 (75%)
returned questionnaires.

Participants analysed in
group allocated (attrition
bias)

Low risk Used two-sided significance tests to analyse the primary outcome, Roland dis-
ability questionnaire score, after three or 12 months by intention-to-treat

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The mean (SD) age of participants at randomisation was 43 (11) years; 56%
were female, and 9% were not working because of poor health.

Underwood 2004  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk They agreed to avoid physical treatments, other than trial treatments, for
three months.

Compliance acceptable in
all groups (performance
bias)

High risk Author contact: 47% did not attend Ax + one session.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Underwood 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT00201513)
Setting: Norway, mixed
Exercise groups: 3
Comparison groups: 0

Participants Number of participants: 109 (E1 = 36, E2 = 36, E3 = 37)
Chronic LBP duration: 6 years (long)
Neurological/radicular symptoms: No participants
Mean age (years): 40
Sex (female): 71%

Interventions Exercise Group 1 (E1): Motor control exercises: isolating and activating transverse abdominus, ab-
dominal muscles, pelvic floor, multifidus using biofeedback, home abdominal exercises; type = core
strengthening; duration = 8 weeks; dose = low; design = individualised; delivery = individual; additional
intervention = advice/education
Exercise Group 2 (E2): Sling exercises: back exercises in slings to stabilise spine through a range of leg
and arm positions and movements; type = core strengthening; duration = 8 weeks; dose = low; design =
partially individualised; delivery = individual; additional intervention = advice/education
Exercise Group 3 (E3): General exercises: trunk extension, flexion, rotation with resistance and
stretching of trunk and extremity muscles with resistance equipment, home flexibility exercises; type =
stretching & strengthening; duration = 8 weeks; dose = low; design = partially individualised; delivery =
group; additional intervention = advice/education

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 8 weeks (short); 52 weeks (long)

Notes Conflicts of interest: Not reported
Funding source: Norwegian Fund for Post-Graduate Training in Physiotherapy
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The randomisation was administered by an independent study secretary via
telephone.

Allocation concealment
(selection bias)

Low risk The secretary consecutively reported group allocation for included partici-
pants from a list of random numbers between 0 and 1.

Unsgaard-Tondel 2010 
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Although the baseline assessment was performed blinded, the physical ther-
apist conducting the post-intervention evaluation was not blinded to treat-
ment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Twelve of 80 participants who were recruited by announcement at the lo-
cal hospital and 10 of 29 participants who were recruited from primary care
dropped out.

Participants analysed in
group allocated (attrition
bias)

Low risk Performed an intention-to-treat analysis, and used mixed linear models to es-
timate mean scores, to estimate baseline-adjusted between group differences

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Not described

Co-interventions avoided
or similar (performance
bias)

Low risk Participants were not allowed to receive other treatment for low back pain
during the intervention period.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Unsgaard-Tondel 2010  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Spain, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 54 (E1 = 27, C1 = 27)
Chronic LBP duration: 14.5 months (moderate)
Neurological/radicular symptoms: No participants
Mean age (years): 39
Sex (female): 76%

Interventions Exercise Group 1 (E1): Pilates; type = Pilates; duration = 8 weeks; dose = low; design = partially individ-
ualised; delivery = not specified; additional intervention = none
Comparison Group 1 (C1): Other conservative treatment (education)

Valenza 2017 
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Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short)

Notes Conflicts of interest: None to declare
Funding source: No funding received
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number generator in blocks of eight with no stratification

Allocation concealment
(selection bias)

Low risk Treatment allocation was concealed by using an independent third party to
prepare randomised allocations, which were mailed to the study personnel.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk 1. Patients could not be blinded to allocation due to the nature of the treat-
ments; 2. Unlikely that lack of patient blinding caused deviations from intend-
ed interventions; experimental group was structured and controlled by care
providers, and control group was purposely broad.

Blinding of care provider
(performance bias)

Low risk 1. Care providers could not be blinded to allocation due to the nature of the
treatments; 2. Control group had minimal contact with care providers.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk 1. Outcome assessors for pain and function were patients themselves, who
could not be blinded to allocation due to the nature of the treatments; 2. Pain
and functional questionnaires are subjective, and responses could be altered
by awareness of intervention; 3. Likely that lack of patient blinding introduced
bias to outcome assessments, as the experimental group was clearly "better"
than the control; study results for all outcome supported this.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk 1. No dropouts in this study

Participants analysed in
group allocated (attrition
bias)

Low risk 1. Appeared that all patients were analysed according to the allocation to
which they were randomised

Selective reporting (re-
porting bias)

Low risk 1. No linked protocol or statistical analysis plan found: within this publication,
all analysis and outcomes were fully reported.

Groups similar at baseline
(selection bias)

Low risk Both treatment groups were similar on all relevant baseline characteristics.

Co-interventions avoided
or similar (performance
bias)

Low risk "Participants were instructed to follow their normal schedule of medications
and physical activity, without starting any new exercise programme or drug
treatment throughout the course of the study".

Compliance acceptable in
all groups (performance
bias)

High risk No report on attendance, despite the study claiming to have recorded this in-
formation

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk 1. Outcome assessments were identical for all patients, regardless of treat-
ment group; 2. Roland-Morris Disability Questionnaire and Oswestry Disability

Valenza 2017  (Continued)
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Index (for function), and Visual Analogue Scale (for pain) are all well-validated
tools in the low back pain context.

Other bias Low risk Appeared free from other sources of bias

Valenza 2017  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Netherlands, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 114 (E1 = 60, E2 = not reported)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): Not reported
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Progressive programme including aerobic, back abdominal and buttock exer-
cises; type = mixed; duration = 6 weeks; dose = high; design = partially individualised; delivery = group;
additional intervention = psychological therapy & back school
Exercise Group 2 (E2): Guideline physiotherapy including exercise therapy with a behavioural ap-
proach; type = mixed; duration = 6 weeks; dose = low; design = individualised; delivery = individual; ad-
ditional intervention = none

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire); work (work absenteeism, measured with the Short Form Health and Labour Questionnaire
(HLQ)); Global Perceived Health or Recovery (Global Perceived Health or Recovery (Global Perceived Ef-
fect scale))
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Netherlands Organisation for Health Research and Development (grant no:
945-03-023)
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk For each research centre, a randomisation list was prepared and permuted
blocks of four patients were made to ensure equal distribution of patients.

Allocation concealment
(selection bias)

Low risk The principal investigator (NvdR), who was not involved in the recruitment of
patients or treatment allocation, prepared opaque, sealed envelopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Due to the pragmatic design, both patients and physiotherapists could not be
blinded for the interventions.

Blinding of care provider
(performance bias)

High risk Due to the pragmatic design, both patients and physiotherapists could not be
blinded for the interventions.

Van der Roer 2008 
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Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Patients who were lost to follow-up (n = 12) were significantly younger at base-
line than completers (mean age 34.1 vs 42.6). See Figure 1

Participants analysed in
group allocated (attrition
bias)

Low risk An intention-to-treat analysis was conducted for each follow-up moment using
multilevel modelling.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Baseline characteristics of the patients were largely similar in both groups (Ta-
ble 1).

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Despite the training sessions the protocol physiotherapists received, authors
found that in 18% of the patients the protocol was not adequately followed.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Van der Roer 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT (NCT01129817)
Setting: Norway, mixed
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 94 (E1 = 43, E2 = 51)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 42
Sex (female): 51%

Interventions Exercise Group 1 (E1): Motor control exercise (as part of physiotherapy); type = mixed; duration = 12
weeks; dose = high; design = individualised; delivery = individual; additional intervention = manual
therapy
Exercise Group 2 (E2): Functional movement exercises, functional activities, walking, biking; type =
flexibility/mobilising; duration = 12 weeks; dose = low; design = individualised; delivery = not specified;
additional intervention = psychological therapy & manual therapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Oswestry Disability Index); work (ex-
tracted from the Orebro Screening Questionnaire using a 10-category variable)
Follow-up time periods available for syntheses: 12 weeks (short); 52 weeks (long)

Vibe Fersum 2013 
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Notes Conflicts of interest: None to declare
Funding source: Norwegian Fund for Post-Graduate Training in Physiotherapy
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was performed in permuted blocks of 16.

Allocation concealment
(selection bias)

Low risk One-hundred and sixty sealed opaque envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk It was clearly stated that there were two active comparable treatment arms
and that, based on current knowledge, patients did not know which was supe-
rior.

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk There were two active comparable treatment arms and that, based on current
knowledge, assessors did not know which was superior.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Figure 1

Participants analysed in
group allocated (attrition
bias)

High risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Comparable in terms of baseline characteristics, with the exception of small
but significant differences in Hopkins Symptoms Checklist and Fear-Avoidance
Beliefs Questionnaire work (Table 1).

Co-interventions avoided
or similar (performance
bias)

Low risk There was no difference between the two groups in terms of medication intake
before or after the treatment.

Compliance acceptable in
all groups (performance
bias)

Unclear risk "A lack of compliance of greater than 50% was set as a withdrawal criterion"
but unclear what other compliance rates were

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Vibe Fersum 2013  (Continued)
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Study characteristics

Methods Study design: RCT (NCT01250262)
Setting: USA, mixed
Exercise groups: 2
Comparison groups: 1

Participants Number of participants: 49 (E1 = 17, E2 = 18, C1 = 14)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 68
Sex (female): 67%

Interventions Exercise Group 1 (E1): Total body resistance exercise including lumbar extension (with machines);
type = strengthening; duration = 17 weeks; dose = high; design = partially individualised; delivery = indi-
vidual; additional intervention = advice/education
Exercise Group 2 (E2): Isolated lumbar extension resistance exercise (with machines); type = strength-
ening; duration = 17 weeks; dose = high; design = partially individualised; delivery = individual; addi-
tional intervention = advice/education & psychological therapy
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 17 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: National Institute of Arthritis and Musculoskeletal and Skin Diseases, National Insti-
tutes of Health (AR057552- 01A1)
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A computer-generated list was used to randomly assign the group allocation.

Allocation concealment
(selection bias)

Low risk The assignments per participant number were placed in numbered sealed en-
velopes.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Figure 1

Vincent 2014a 
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Participants analysed in
group allocated (attrition
bias)

High risk Not according to the flow chart

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no differences in the physiological characteristics among the three
study groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Author contact: measured diet and other exercises

Compliance acceptable in
all groups (performance
bias)

Low risk Adherence to the training programmes in both isolated lumbar extension re-
sistance exercise group and total body resistance exercise group were excel-
lent.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk All the same

Vincent 2014a  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Netherlands, healthcare
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 163 (E1 = 79, C1 = 84)
Chronic LBP duration: 60 months (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): Not reported

Interventions Exercise Group 1 (E1): Conditional training and sport, swimming; type = mixed; duration = 8 weeks;
dose = high; design = standardised; delivery = group; additional intervention = psychological therapy &
electrotherapy & manual therapy & back school
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment)

Outcomes Core outcomes reported: Function (Roland-Morris Disability Questionnaire); HRQoL (EuroQol 5D)
Follow-up time periods available for syntheses: 8 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Vollenbroek-Hutten 2004 
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Random sequence genera-
tion (selection bias)

Low risk After the baseline measurements, patients were put into either the control
group or the treatment group using the minimization method.

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Patients could not be blinded for the group to which they were randomised,
neither could the therapist who conducted the general physical condition
measurement.

Blinding of care provider
(performance bias)

High risk Patients could not be blinded for the group to which they were randomised,
neither could the therapist who conducted the general physical condition
measurement.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The researchers conducted all other measurements, and they were blinded for
the group to which the patients were randomised.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Of the 163 patients who were included in the trial, 21 patients were lost during
follow-up (13%).

Participants analysed in
group allocated (attrition
bias)

Low risk For all analyses, an intention-to-treat analysis, including patients with proto-
col deviations, was performed and results were considered statistically.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no differences in any of these baseline characteristics between the
treatment and control group

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Vollenbroek-Hutten 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT (ACTRN12609000536268)
Setting: Australia, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 87 (E1 = 44, E2 = 43)
Chronic LBP duration: Not specified (moderate)

Wajswelner 2012 
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Neurological/radicular symptoms: Some participants
Mean age (years): 49
Sex (female): 55%

Interventions Exercise Group 1 (E1): Series of Pilates exercises performed on the reformer and trapeze equipment,
directional-specific; type = Pilates; duration = 6 weeks; dose = low; design = individualised; delivery =
group; additional intervention = none
Exercise Group 2 (E2): Exercise including stationary bike, leg stretches, upper body weights, thera-
band, Swiss ball, and floor exercises: multidirectional; type = mixed; duration = 6 weeks; dose = low; de-
sign = standardised; delivery = group; additional intervention = none

Outcomes Core outcomes reported: Pain (Quebec Back Pain Disability Scale); function (Quebec Back Pain Dis-
ability Scale); HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Per-
ceived Health or Recovery (Global Perceived Effect scale))
Follow-up time periods available for syntheses: 6 weeks (short); 13 weeks (moderate); 104 weeks
(long)

Notes Conflicts of interest: Henry Wajswelner works at a physiotherapy and Pilates clinic that uses clinical
Pilates exercises to treat patients. He also teaches clinical Pilates to other physiotherapists.
Funding source: Mr. Craig Phillips of DMA Clinical Pilates Physiotherapy in South Yarra, Melbourne, Vic-
toria, Australia; Mr. Marcus Pain of Back in Motion Physiotherapy in Brunswick, Melbourne, Victoria,
Australia
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk After baseline assessment, participants were randomly allocated in permuted
blocks of six and eight, stratified by age.

Allocation concealment
(selection bias)

Low risk Allocation was sealed in opaque and consecutively numbered envelopes held
centrally.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Several self-report questionnaire measures were taken including those recom-
mended in the European Guidelines on Chronic Low Back Pain.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Eighty-three participants (96%) completed the six-week intervention, 67 (77%)
completed the 12-week follow-up, and 60 (69%) completed the 24-week fol-
low-up.

Participants analysed in
group allocated (attrition
bias)

Low risk The primary analysis was by intention-to-treat and was performed in a blinded
manner using the Statistical Package for the Social Sciences.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Wajswelner 2012  (Continued)
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Groups similar at baseline
(selection bias)

Low risk The groups were similar at baseline for demographic and clinical characteris-
tics (Table 1).

Co-interventions avoided
or similar (performance
bias)

Low risk There were few reported co-interventions.

Compliance acceptable in
all groups (performance
bias)

Low risk Thirteen participants (seven from the clinical Pilates group and six from the
general exercise group) failed to complete all 12 exercise class sessions.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Wajswelner 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: China, healthcare
Exercise groups: 4
Comparison groups: 1

Participants Number of participants: 320 (E1 = 141, E2 = 47, E3 = 47, E4 = 38, C1 = 47)
Chronic LBP duration: 2.1 years (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 38
Sex (female): 41%

Interventions Exercise Group 1 (E1): Tai Chi (Chen style); type = other (Tai Chi, Qigong); duration = 26 weeks; dose
= high; design = standardised; delivery = independent with follow-up; additional intervention = elec-
trotherapy & manual therapy
Exercise Group 2 (E2): Backward walking; type = aerobic; duration = 26 weeks; dose = high; design =
standardised; delivery = independent with follow-up; additional intervention = electrotherapy & manu-
al therapy
Exercise Group 3 (E3): Jogging; type = aerobic; duration = 26 weeks; dose = high; design = standard-
ised; delivery = independent; additional intervention = electrotherapy & manual therapy
Exercise Group 4 (E4): Swimming; type = aerobic; duration = 26 weeks; dose = high; design = standard-
ised; delivery = independent with follow-up; additional intervention = electrotherapy & manual therapy
Comparison Group 1 (C1): Other conservative treatment (physical therapy)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale)
Follow-up time periods available for syntheses: 26 weeks (moderate)

Notes Conflicts of interest: None to declare
Funding source: Not reported
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Using a random number table generated by SPSS 17.0

Weifen 2013 
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Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk At the beginning of our trial, participants were told that these exercises were
helpful with alleviating back pain.

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk During the trial, seven patients from the control group and nine patients from
the Tai Chi group dropped out of the study.

Participants analysed in
group allocated (attrition
bias)

Unclear risk It was not clear whether the dropouts were leR out of all the analyses or
whether the 320 included the dropouts.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk At the beginning of the trial, Tai Chi and control groups showed no significant
differences.

Co-interventions avoided
or similar (performance
bias)

Low risk Sports training was vetoed but no mention of medication, other therapies, etc.

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Weifen 2013  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, healthcare
Exercise groups: 2
Comparison groups: 2

Participants Number of participants: 200 (E1 = 50, E2 = 50, C1 = 50, C2 = 50)
Chronic LBP duration: 7.5 years (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 74
Sex (female): 55%

Weiner 2008 
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Interventions Exercise Group 1 (E1): General conditioning (strength and flexibility), aerobic exercise, home exercise
(flexibility and walking); type = mixed; duration = 6 weeks; dose = low; design = partially individualised;
delivery = group; additional intervention = placebo
Exercise Group 2 (E2): General conditioning (strength and flexibility), aerobic exercise, home exercise
(flexibility and walking); type = mixed; duration = 6 weeks; dose = low; design = partially individualised;
delivery = group; additional intervention = electrotherapy
Comparison Group 1 (C1): Placebo: sham percutaneous electrical nerve stimulation (PENS) treatment
Comparison Group 2 (C2): Other conservative treatment (electrotherapy)

Outcomes Core outcomes reported: Pain (McGill Pain Score); function (Roland-Morris Disability Questionnaire);
HRQoL (36-Item Short Form Survey); Global Perceived Health or Recovery (Global Perceived Health or
Recovery (global change in condition (5-point))
Follow-up time periods available for syntheses: 6 weeks (short); 26 weeks (moderate)

Notes Conflicts of interest: Dr. Perera received funding from Eli Lily & Co. to do observational research
Funding source: National Center for Complementary and Alternative Medicine (Grant R01 AT000985);
National Institute on Aging, National Institutes of Health; Pittsburgh Claude D. Pepper Older Americans
Independence Center (NIA P30 AG-024827)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised to one of the four groups, using a stratified
blocked randomisation scheme and a statistical software for random devia-
tion.

Allocation concealment
(selection bias)

High risk One of the study investigators created and monitored the implementation of
the randomisation scheme.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk One of the study investigators created and monitored the implementation of
the randomisation scheme.

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk The research associate who collected the outcome data was masked to group
assignment.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk The overall dropout rate was 8% (Figure 1).

Participants analysed in
group allocated (attrition
bias)

Low risk The analysis was repeated with last-value-carried-forward and multiple impu-
tation approaches to assess sensitivity of the results.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk There were no significant differences between groups.

Weiner 2008  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Low risk Adherence with general conditioning and aerobic exercise was also compara-
ble between groups.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Weiner 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 44 (E1 = 20, C1 = 24)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: Some participants
Mean age (years): 48
Sex (female): 68%

Interventions Exercise Group 1 (E1): Yoga: 29 different postures using supportive props to enhance alignment, flex-
ibility, mobility and stability in all muscles and joints that affect spinal alignment and posture; type =
yoga; duration = 16 weeks; dose = high; design = standardised; delivery = group; additional intervention
= none
Comparison Group 1 (C1): Other conservative treatment (education)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Pain Disability Index)
Follow-up time periods available for syntheses: 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: West Virginia University
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Subjects were randomised to control or yoga groups using a random number
generating program from JMP 4.0 statistical software.

Allocation concealment
(selection bias)

Low risk Author contact: changed to yes; they used envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Williams 2005 
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Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Data collectors were blind to the subject's treatment status.

Incomplete outcome data
(attrition bias)
All outcomes

High risk Ten subjects were excluded from the analysis in the yoga group.

Participants analysed in
group allocated (attrition
bias)

High risk Not included

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk A one-way ANOVA (unpaired t-test) revealed no significant differences in de-
mographics and medical history between the yoga and control groups (P >
0.05).

Co-interventions avoided
or similar (performance
bias)

Low risk Changes from the baseline in drug consumption were evaluated at post-inter-
vention and at three-month follow-up.

Compliance acceptable in
all groups (performance
bias)

Low risk Of the 20 subjects completing the yoga intervention, an attendance rate of
91.9% was achieved for the 16-week protocol.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Williams 2005  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: USA, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 90 (E1 = 43, C1 = 47)
Chronic LBP duration: Not specified (long)
Neurological/radicular symptoms: No participants
Mean age (years): 48
Sex (female): 77%

Interventions Exercise Group 1 (E1): Iyengar yoga; type = yoga; duration = 24 weeks; dose = high; design = standard-
ised; delivery = group; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (control group: continued with normal activity
and treatment)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 24 weeks (moderate); 50 weeks (long)

Williams 2009 
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Notes Conflicts of interest: None to declare
Funding source: National Institutes of Health’s National Center for Complementary and Alternative
Medicine grant (no.1 R21 AT001679-01A2)
Other: Information modified for author contact; SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Eligible participants were given envelopes with randomly generated group as-
signment and enrolled in one of four cohorts of 20 to 28 participants each.

Allocation concealment
(selection bias)

Low risk Author contact: changed to yes; they used envelopes

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Participants were asked to return at 12 (midway), 24 (immediately after), and
48 weeks (six-month follow-up) after the start of the intervention.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Sixteen participants (12 from the yoga group) did not complete the 24-week
protocol.

Participants analysed in
group allocated (attrition
bias)

Low risk For intention-to-treat analyses, missing baseline data were replaced by group
means while missing data at 12 and 24 weeks were replaced.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk More African-Americans were enrolled in the yoga versus control groups.

Co-interventions avoided
or similar (performance
bias)

Low risk Agreed to not get chiropractic treatment, massage therapy, Pilates, or
acupuncture or to participate in any other yoga programme

Compliance acceptable in
all groups (performance
bias)

Low risk On average, yoga completers attended 88.5% of classes and 87.1% completed
home practice.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Williams 2009  (Continued)

 
 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

408



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study characteristics

Methods Study design: RCT
Setting: Canada, mixed
Exercise groups: 1
Comparison groups: 2

Participants Number of participants: 44 (E1 = 13, C1 = 16, C2 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 46
Sex (female): 66%

Interventions Exercise Group 1 (E1): Graded activity: the shaping of healthy behaviours through positive reinforce-
ment of predefined activity quotas (Vlaeyen 2002); type = other (graded activity); duration = 4 weeks;
dose = low; design = individualised; delivery = individual; additional intervention = none
Comparison Group 1 (C1): Usual care/no treatment (waiting-list group)
Comparison Group 2 (C2): Other conservative treatment (psychological therapy)

Outcomes Core outcomes reported: Pain (McGill Pain Score); function (Pain Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short); 8 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Royal Bank of Canada; Canadian Institutes of Health Research Investigator Award
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk All patients were randomly assigned to one of three conditions via the rolling
of a six-sided dice (a dice roll of 1 and 4 = graded in vivo exposure, 2 and 5 =
graded activity)

Allocation concealment
(selection bias)

High risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Not described

Blinding of care provider
(performance bias)

High risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Outcome assessors not blinded

Incomplete outcome data
(attrition bias)
All outcomes

High risk Randomised (n = 83); graded in vivo exposure (n = 36) completed (n = 15),
dropouts (n = 21); graded activity (n = 25) completed (n = 13), dropouts (n = 12);
wait list control (n = 22) completed (n = 16)

Participants analysed in
group allocated (attrition
bias)

Low risk An intent-to-treat analysis, using Analysis of Covariance was conducted.

Woods 2008 
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Independent samples t-tests (for age) and v2 analyses (for sex, education lev-
el, and employment status) comparing demographics between conditions
showed no differences in characteristics other than sex.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Woods 2008  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: China, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 60 (E1 = 28, E2 = 32)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 39
Sex (female): 42%

Interventions Exercise Group 1 (E1): Muscle strengthening exercises: abdominal and trunk extensor muscles, warm-
up (5 minutes), abdominal extensor exercises (15 minutes), trunk extensor exercises (15 minutes), cool
down (5 minutes); type = core strengthening; duration = 12 weeks; dose = high; design = standardised;
delivery = group; additional intervention = not specified
Exercise Group 2 (E2): Co-ordination and control of, and strength and endurance of the trunk mus-
cles, neural control and neutral spine exercises (bridging with legs liRs, reverse bridge, etc.); type = core
strengthening; duration = 12 weeks; dose = high; design = standardised; delivery = group; additional in-
tervention = not specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 12 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: National Science Foundation for Distinguished Young Scholars (Grant: 81101391);
Science and Technology Foundation Program of Shanghai University of Sport (Grant: YJSCX201120);
Shanghai Natural Science Foundation of Chine (Grant: 11ZR1434900)
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Xueqiang 2012 
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Random sequence genera-
tion (selection bias)

Low risk All subjects were randomly assigned by using a computer-generated random
number sequence to either core stability training group or control group

Allocation concealment
(selection bias)

Low risk With the use of opaque closed envelopes and stratified by centre, included pa-
tients were randomised to core stability training group or control group by an
independent co-ordinator.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk This study was a two-armed randomised, controlled trial with blinding of pa-
tients and assessors with respect to the nature of therapy.

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk All assessments were done by three independent, experienced physical thera-
pists, who were not working in the participating rehabilitation centres.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk After 12-week programme, there were 55 subjects.

Participants analysed in
group allocated (attrition
bias)

Unclear risk Two patients did not attend the final evaluation session.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk The groups were well matched at the baseline assessment, with no differences
in key outcome variables.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Post-treatment (12 weeks)

Xueqiang 2012  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Australia, mixed
Exercise groups: 1
Comparison groups: 1

Participants Number of participants: 110 (E1 = 55, C1 = 55)
Chronic LBP duration: 700 weeks (long)

Yelland 2004 
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Neurological/radicular symptoms: No participants
Mean age (years): 50
Sex (female): 43%

Interventions Exercise Group 1 (E1): Sagittal loading flexibility and mobilising exercises; type = flexibility/mobilising;
duration = 24 weeks; dose = low; design = standardised; delivery = independent; additional intervention
= electrotherapy & anti-inflammatory/analgesics
Comparison Group 1 (C1): Usual care/no treatment (control group: continue normal activity and exer-
cises)

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire); HRQoL (12-Item Short Form Survey)
Follow-up time periods available for syntheses: 10 weeks (short); 24 weeks (moderate); 52 weeks
(long)

Notes Conflicts of interest: None to declare
Funding source: Australian General Practice Evaluation Program; Australian Association of Muscu-
loskeletal Medicine; Musculoskeletal Research Foundation of Australia
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Yelland 2004  (Continued)
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Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Yelland 2004  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: Hong Kong, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 52 (E1 = 26, E2 = 26)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: Some participants
Mean age (years): 53
Sex (female): 83%

Interventions Exercise Group 1 (E1): Stretching, mobilising, strengthening exercises; type = mixed; duration = 4
weeks; dose = low; design = standardised; delivery = group; additional intervention = advice/education
Exercise Group 2 (E2): Stretching, mobilising, strengthening exercises; type = mixed; duration = 4
weeks; dose = low; design = standardised; delivery = independent; additional intervention = advice/ed-
ucation & electrotherapy

Outcomes Core outcomes reported: Pain (Numeric Rating Scale); function (Aberdeen Back Pain Scale)
Follow-up time periods available for syntheses: 8 weeks (short); 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: Hong Kong Polytechnic University Area of Strategy Development Fund; Tung Wah
Board Fund
Other: Information modified for author contact

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Support for judgement is not available

Allocation concealment
(selection bias)

Low risk Support for judgement is not available

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement is not available

Yeung 2003 
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Blinding of care provider
(performance bias)

High risk Support for judgement is not available

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement is not available

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement is not available

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement is not available

Selective reporting (re-
porting bias)

Low risk Support for judgement is not available

Groups similar at baseline
(selection bias)

Low risk Support for judgement is not available

Co-interventions avoided
or similar (performance
bias)

Low risk Support for judgement is not available

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement is not available

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement is not available

Yeung 2003  (Continued)

 
 

Study characteristics

Methods Study design: RCT
Setting: South Korea, general population
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 40 (E1 = 20, E2 = 20)
Chronic LBP duration: 20.53 months (moderate)
Neurological/radicular symptoms: Not specified
Mean age (years): 51
Sex (female): 52%

Interventions Exercise Group 1 (E1): Core stabilisation exercises in hook lying position, adding ankle dorsiflexion
to the drawing in of the abdominal wall with ultrasound biofeedback; type = core strengthening; dura-
tion = 8 weeks; dose = low; design = standardised; delivery = not specified; additional intervention = ad-
vice/education & manual therapy
Exercise Group 2 (E2): Core stabilisation exercises in hook lying position: add ankle dorsiflexion to the
drawing in of the abdominal wall with ultrasound biofeedback; type = core strengthening; duration = 8
weeks; dose = low; design = standardised; delivery = not specified; additional intervention = advice/ed-
ucation & manual therapy

You 2014 
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Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Roland-Morris Disability Question-
naire)
Follow-up time periods available for syntheses: 8 weeks (short); 16 weeks (moderate)

Notes Conflicts of interest: Not reported
Funding source: No funding received
Other: SDs imputed

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was done with sealed envelopes.

Allocation concealment
(selection bias)

Unclear risk The investigator prepared group allocation on a sheet of paper and gave it to
subjects in a blinded manner.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Assumed not possible

Blinding of care provider
(performance bias)

High risk Assumed not possible

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Assumed not possible

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk No significant difference which indicated that the groups had similar demo-
graphic characteristics

Co-interventions avoided
or similar (performance
bias)

Unclear risk Not described

Compliance acceptable in
all groups (performance
bias)

Unclear risk Not described

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

You 2014  (Continued)
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Study characteristics

Methods Study design: RCT
Setting: Turkey, healthcare
Exercise groups: 2
Comparison groups: 0

Participants Number of participants: 30 (E1 = 15, E2 = 15)
Chronic LBP duration: Not specified (not specified)
Neurological/radicular symptoms: No participants
Mean age (years): 39
Sex (female): 77%

Interventions Exercise Group 1 (E1): Warm-up, stretching, progressive exercises, light aerobics on land; type =
mixed; duration = 4 weeks; dose = low; design = partially individualised; delivery = group; additional in-
tervention = not specified
Exercise Group 2 (E2): Warm-up, stretching, progressive exercises, light aerobics in water; type =
mixed; duration = 4 weeks; dose = low; design = partially individualised; delivery = group; additional in-
tervention = not specified

Outcomes Core outcomes reported: Pain (Visual Analogue Scale); function (Oswestry Disability Index)
Follow-up time periods available for syntheses: 4 weeks (short)

Notes Conflicts of interest: Not reported
Funding source: Not reported
Other: None

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Support for judgement was not available.

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

High risk Support for judgement was not available.

Blinding of care provider
(performance bias)

High risk Support for judgement was not available.

Blinding of outcome as-
sessment (detection bias)
All outcomes

High risk Support for judgement was not available.

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Support for judgement was not available.

Participants analysed in
group allocated (attrition
bias)

Low risk Support for judgement was not available.

Yozbatiran 2004 
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Selective reporting (re-
porting bias)

Low risk Support for judgement was not available.

Groups similar at baseline
(selection bias)

Low risk Support for judgement was not available.

Co-interventions avoided
or similar (performance
bias)

Unclear risk Support for judgement was not available.

Compliance acceptable in
all groups (performance
bias)

Low risk Support for judgement was not available.

Timing of outcome assess-
ment similar in all groups
(detection bias)

Low risk Support for judgement was not available.

Yozbatiran 2004  (Continued)

For studies assessed using ROB 2 tool (indicated by numbering in the support for judgement column), the numbering indicates:
Blinding of participants: 1. Were participants blinded to the intervention?; 2. Did lack of patient blinding lead to deviations from the
intended intervention due to the experimental context?; 3. Were these deviations balanced between groups (patient)?; 4. Were these
deviations likely to have aOected the outcome (patient)?
Blinding of care provider: 1. Were care providers blinded to the intervention?; 2. Did lack of care provider blinding lead to deviations from
the intended intervention due to the experimental context?; 3. Were these deviations balanced between groups (provider)?; 4. Were these
deviations likely to have aOected the outcome (provider)?
Blinding of outcome assessment: 1. Were outcome assessors blinded to the intervention?; 2. Could the assessment have been altered
by a lack of blinding (i.e. do the measures being assessed require judgement?); 3. Is it likely that the assessment of outcome was altered
by a lack of blinding?
Incomplete outcome data: 1. Was the dropout rate described and acceptable? (please provide %, if available); 2. Is there evidence that the
analysis was NOT biased by missing data?; 3. Could missingness in outcome depend on its true value?; 4. Do the missingness rates diOer
between groups?; 5. Is it likely that missingness in outcome depends on its true value?
Participants analysed in group allocated: 1. Was the intention to treat analysis included?; 2. Was it likely to have aOected the result?
Selective reporting: 1. Was the study analysed and fully reported according to a pre-specified plan?; 2. Was the outcome reported likely
selected on the basis of the results it gave?; 3. Was the analytic method reported likely selected on the basis of the results it gave?
Timing of outcome assessment similar in all groups: 1. Were the outcome assessments similar between groups (timing, tools, scales,
and thresholds,etc)?; 2. Were tools/scales used to measure the outcome(s) valid?
*Note that there are inconsistencies with some of our risk of bias judgements and reasons provided across studies. These inconsistencies
have resulted from diOering consensus decisions for sets of reviewers over time (assessments were conducted over 15 years) and some
consistent diOerences between studies assessments of studies with the RoB 1 vs RoB 2 tools (i.e. diOerent assessment criteria and
introduced with the algorithm used to convert RoB 2 to RoB 1 for presentation here). The diOerent judgements would not aOect the certainty
of evidence.
ANOVA: analysis of variance; HRQoL: health-related quality of life; ITT: intention-to-treat; LBP: low back pain; RCT: randomized controlled
trial; SD: standard deviation

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Akbari 2008 Article judged to contain plagiarism and included inadequate reporting of CONSORT items

Aleksiev 2014 Not a chronic population

Ali 2013 Article judged to contain plagiarism, has been rated as high risk of bias and included inadequate
reporting of CONSORT items
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Study Reason for exclusion

Anema 2007 Population did not have a majority with chronic low back pain (subacute only)

Bergstrom 2012 Population did not have a majority with chronic low back pain (mixed population, neck pain)

Bhatnagar 2017 Article judged to contain plagiarism and included inadequate reporting of CONSORT items

Browder 2007 Population did not have a majority chronic with low back pain (mixed population, some surgical)

Celestini 2005 Population was not nonspecific chronic low back pain

Chatzitheodorou 2008 No comparison for exercise group (exercises did not differ between groups)

Cho 2014 Article judged to be published in a predatory journal and has been rated as having high risk of bias

Chul 2016 Population was not chronic low back pain (intermittent back pain)

Demirel 2008 No comparison for exercise group (exercises did not differ between groups)

Diaz-Arribas 2015 Population did not have a majority with chronic low back pain

Dillen 2016 No comparison for exercise group

Dundar 2009 Article judged to contain plagiarism and included inadequate reporting of CONSORT items

Ferreira 2016 Population did not have a majority with chronic low back pain (main complaint leg pain)

Ford 2016 Exercise not the main component of intervention

Froholdt 2012 Population was not nonspecific chronic low back pain

Galantino 2004 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Gao 2006 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Haufe 2017 Population did not have chronic low back pain at baseline

Hosseinifar 2013 Article judged to be published in a predatory journal, judged to contain plagiarism and included in-
adequate reporting of CONSORT items

Jeong 2015 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Jeong 2016 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Ju 2015 Not judged to be exercise treatment (passive mobilisations only)

Ju-Hyun 2017 Population did not have a majority with chronic low back pain (main complaint leg pain)

Kachanathu 2012 Article judged to be published in a predatory journal, was rated as having high risk of bias and in-
cluded inadequate reporting of CONSORT items

Kaeding 2017 Exercise not judged to be the main component of intervention
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Study Reason for exclusion

Kamali 2014 No comparison for exercise group (exercises did not differ between groups)

Kamali 2018 Population did not have a majority with chronic low back pain

Kang 2016 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Kim 2013 Article judged to be published in a predatory journal and has been rated as high risk of bias

Kim 2014 Article judged to be published in a predatory journal and has been rated as high risk of bias

Kim 2015b Article judged to be published in a predatory journal, was rated as high risk of bias and included in-
adequate reporting of CONSORT items

Ko 2018 Article judged to be published in a predatory journal, judged to contain plagiarism and included in-
adequate reporting of CONSORT items

Konstantinou 2007 Exercise not judged to be the main component of intervention

Kumar 2011 Population did not have a majority with chronic low back pain (mixed population, duration un-
clear)

Lee 2014a Article judged to be published in a predatory journal, was rated as high risk of bias and included in-
adequate reporting of CONSORT items

Lee 2014b Article judged to be published in a predatory journal, was rated as high risk of bias and included in-
adequate reporting of CONSORT items

Lee 2016b Population with low back pain at baseline was unclear

Lee 2017 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Lee 2018 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Maciaszek 2016 Population did not have chronic low back pain

Majiwala 2017 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Masse-Alarie 2017 No comparison for exercise group (exercises did not differ between groups)

Mirovsky 2006 Article judged to contain plagiarism, has been rated as high risk of bias and included inadequate
reporting of CONSORT items

Moon 2017 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Nambi 2014 Article judged to contain plagiarism, has been rated as having high risk of bias and included inade-
quate reporting of CONSORT items

Nazzal 2013 Article judged to contain plagiarism and included inadequate reporting of CONSORT items

Park 2013 Article judged to be published in a predatory journal, was rated as having high risk of bias and in-
cluded inadequate reporting of CONSORT items
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Study Reason for exclusion

Park 2019 No comparison for exercise group (exercises did not differ between groups)

Paungmali 2018 Outcomes of interest not measured

Pengel 2007 Population did not have a majority with chronic low back pain (subacute)

Rasmussen 2015 Population did not have low back pain at baseline

Rhon 2018 Population did not have a majority with nonspecific chronic low back pain

Schaller 2017 Not judged to be exercise treatment (movement coaching)

Schiltenwolf 2006 Population did not have chronic low back pain (subacute)

Sjogren 2006b No comparison for exercise group

Suni 2006 Population did not have a majority with chronic low back pain

Suni 2017 Population did not have a majority with nonspecific chronic low back pain

Tang 2016 Population did not have nonspecific chronic low back pain

Telles 2016 Population did not have nonspecific chronic low back pain

Tsauo 2009 Article judged to contain plagiarism and included inadequate reporting of CONSORT items

Wand 2004 Population did not have chronic low back pain (acute)

Waqqar 2016 Population did not have chronic low back pain

Whitfill 2010 Population did not have chronic low back pain (acute)

Woo 2016 Article judged to be published in a predatory journal, was rated as having high risk of bias and in-
cluded inadequate reporting of CONSORT items

Wright 2005 Population did not have chronic low back pain

Wu 2004 Population did not have a majority with chronic low back pain (mixed population)

Yilmaz Yelvar 2017 No comparison for exercise group (exercises did not differ between groups)

Yoo 2012 Article judged to be published in a predatory journal, was rated as having high risk of bias and in-
cluded inadequate reporting of CONSORT items

Yoon 2013 Population did not have chronic low back pain

Yu 2016 Article judged to be published in a predatory journal and included inadequate reporting of
CONSORT items

Zahin 2018 No comparison for exercise group (exercises did not differ between groups)

Detailed information about excluded studies is available on request.
CONSORT: Consolidated Standards of Reporting Trials
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Characteristics of studies awaiting classification [ordered by study ID]

 

Methods Data extraction not yet completed

Participants  

Interventions  

Outcomes  

Notes  

Abadi 2019 
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Participants  

Interventions  
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Ahmadi 2020 

 
 

Methods Data extraction not yet completed
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Interventions  
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Ahmadizadeh 2019 
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Interventions  
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Notes  

Ak 2016 
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Participants  
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Akodu 2020 
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Alfuth 2016 
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Alikhajeh 2020 
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Almhdawi 2020 
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Amorim 2019 
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Barni 2018 
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Batool 2019 
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Bello 2018 
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Bruehl 2020 
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Buttagat 2019 
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Canaway 2018 

 
 

Methods Data extraction not yet completed

Participants  

Interventions  

Outcomes  

Notes  

Cavalcanti 2020 
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Chen 2018 

 
 

Methods Data extraction not yet completed

Participants  

Interventions  

Outcomes  

Notes  

Chhabra 2018 
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D A T A   A N D   A N A L Y S E S

 

Comparison 1.   PRIMARY ANALYSES

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Pain (/100): Earliest follow-up 99 9041 Mean Difference (IV, Random,
95% CI)

-11.24 [-13.82,
-8.66]

1.1.1 Exercise vs. no treatment or
usual care

35 2746 Mean Difference (IV, Random,
95% CI)

-15.22 [-18.26,
-12.18]

1.1.2 Exercise vs. other conservative
treatment

64 6295 Mean Difference (IV, Random,
95% CI)

-9.10 [-12.63,
-5.57]

1.2 Pain (/100): Short-term follow-up
(6-12 weeks)

73 7121 Mean Difference (IV, Random,
95% CI)

-11.42 [-14.71,
-8.14]

1.2.1 Exercise vs. no treatment or
usual care

26 2247 Mean Difference (IV, Random,
95% CI)

-16.36 [-20.32,
-12.40]

1.2.2 Exercise vs. other conservative
treatment

47 4874 Mean Difference (IV, Random,
95% CI)

-8.61 [-13.08,
-4.13]

1.3 Pain (/100): Medium-term fol-
low-up (~6 months)

55 5569 Mean Difference (IV, Random,
95% CI)

-8.77 [-12.03,
-5.51]

1.3.1 Exercise vs. no treatment or
usual care

17 1491 Mean Difference (IV, Random,
95% CI)

-10.57 [-15.03,
-6.12]

1.3.2 Exercise vs. other conservative
treatment

38 4078 Mean Difference (IV, Random,
95% CI)

-8.11 [-12.31,
-3.90]

1.4 Pain (/100): Long-term follow-up
(> 12 months)

24 2988 Mean Difference (IV, Random,
95% CI)

-6.22 [-11.78,
-0.66]

1.4.1 Exercise vs. no treatment or
usual care

5 498 Mean Difference (IV, Random,
95% CI)

-11.80 [-21.98,
-1.62]

1.4.2 Exercise vs. other conservative
treatment

19 2490 Mean Difference (IV, Random,
95% CI)

-5.22 [-11.27, 0.84]

1.5 Function (/100): Earliest follow-up 88   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.5.1 Exercise vs. no treatment or
usual care

38 2942 Mean Difference (IV, Random,
95% CI)

-6.81 [-8.32, -5.31]

1.5.2 Exercise vs. other conservative
treatment

52 6004 Mean Difference (IV, Random,
95% CI)

-4.11 [-5.98, -2.23]

1.6 Function (/100): Short-term fol-
low-up (6-12 weeks)

72   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.6.1 Exercise vs. no treatment or
usual care

30 2555 Mean Difference (IV, Random,
95% CI)

-7.42 [-9.24, -5.60]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.6.2 Exercise vs. other conservative
treatment

44 5541 Mean Difference (IV, Random,
95% CI)

-3.95 [-5.99, -1.91]

1.7 Function (/100): Medium-term fol-
low-up (~6 months)

49   Mean Difference (IV, Random,
95% CI)

Subtotals only

1.7.1 Exercise vs. no treatment or
usual care

22 1831 Mean Difference (IV, Random,
95% CI)

-6.55 [-8.29, -4.80]

1.7.2 Exercise vs. other conservative
treatment

29 3531 Mean Difference (IV, Random,
95% CI)

-2.22 [-4.53, 0.10]

1.8 Function (/100): Long-term fol-
low-up (> 12 months)

21 3366 Mean Difference (IV, Random,
95% CI)

-0.72 [-2.80, 1.37]

1.8.1 Exercise vs. no treatment or
usual care

6 550 Mean Difference (IV, Random,
95% CI)

-4.40 [-7.29, -1.52]

1.8.2 Exercise vs. other conservative
treatment

15 2816 Mean Difference (IV, Random,
95% CI)

0.26 [-2.16, 2.68]
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Analysis 1.1.   Comparison 1: PRIMARY ANALYSES, Outcome 1: Pain (/100): Earliest follow-up

Study or Subgroup

1.1.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Arampatzis 2017
Cabak 2017 (2)
Chen 2014
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017 (3)
Cruz-Diaz 2017 (3)
Cuesta-Vargas 2012
Dalichau 2000 (4)
Dalichau 2000 (4)
Garcia 2017
Gladwell 2006
Hall 2011 (2)
Highland 2018
Jensen 2012
Keane 2017 (3)
Keane 2017 (3)
Kell 2009 (4)
Kell 2009 (4)
Lee 2016a (3)
Lee 2016a (3)
Masharawi 2013
Mazloum 2018 (3)
Mazloum 2018 (3)
Morone 2011
Morone 2012 (5)
Moseley 2002
Muharram 2011 (2)
Nassif 2011
Oh 2014 (4)
Oh 2014 (4)
Oh 2014 (4)
Phattharasupharerk 2019a
Puppin 2011
Quinn 2011 (2)
Rydeard 2006a
Schinhan 2016
Smeets 2008 (3)
Smeets 2008 (3)
Smeets 2008 (3)
Steele 2013 (4)
Steele 2013 (4)
Teut 2016 (4)
Teut 2016 (4)
Williams 2009 (2)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 75.46; Chi² = 180.77, df = 46 (P < 0.00001); I² = 75%
Test for overall effect: Z = 9.83 (P < 0.00001)

1.1.2 Exercise vs. other conservative treatment
Alayat 2014 (3)
Alayat 2014 (3)
Alexandre 2001
Areeudomwong 2017
Barberini 2011 (2)
Bellido-Fernandez 2018 (3)
Bellido-Fernandez 2018 (3)
Bendix 1995 (3)
Bendix 1995 (3)
Bid 2017
Bronfort 1996 (4)
Bronfort 1996 (4)
Bronfort 2011 (3)

Exercise
Mean

60
29.8

37
21.7

15
46
21
17
18
31
21

39.5
22
34

27.5
45
26

26.5
33
48
22

33.1
16.8

30
48
45

42.4
19

41.2
27.6
34.4
11.1
14.4

14
24

30.93
18.3
13.3

42.31
44.63
37.76

25
16.43
39.04
37.56
24.3

42

37.1
26.4

6
15.4

52
30
30
27
44

5.62
35
27
32

SD

22.22
18.5

17.67
14.2

15
28

13.6
14.1
10.3

17.67
17.67
27.3

9
20.31
24.3

21
23.7
18.6

5
8

11.3
20

8.2
9

11
23

21.85
15

35.15
20.6

14.11
14.11
21.23
20.5

27
24.06
14.66
10.5

25.56
28.86
24.33
10.97
25.76
19.76
19.94
17.9
26.5

13
12.5
27.2
15.6

17.38
18.52
22.22

23
29

8.7
22
20
22

Total

100
20
22
64
11
77
34
34
25
21
21
73
20
80
33
42
10
10
9
9

15
15
20
15
16
41
25
29
78
32
9
9

10
33
30
15
21
15
55
52
55
7

10
55
56
43
55

1531

24
28
14
21
10
9
9

40
31
61
40
56
91

Comparison
Mean

70
39.3

56
34.8

44
56

49.6
49.6
32.9

55
55
47
24
47

33.5
50

48.9
48.9

48
48

35.8
35.8
38.8

69
69
76

72.08
31

53.1
44.1

38
38
38

53.5
41

35.2
33.9

21
53.35
53.35
53.35
25.91
25.91
44.05
44.05
36.9

37

56.5
56.5

37
38.5

81
30
30
56
56

30.6
39
39
29

SD

22.22
19.1

17.67
17.7

14
26

13.1
13.1
18.9

17.67
17.67
29.7

8
20.54
17.9

19
33.3
33.3

7
7

17.2
17.2
15.4

16
16
21

17.19
15

37.88
27.4

14.11
14.11
14.11
20.9

27
24.06
14.85
17.3
22.6
22.6
22.6

14.89
14.89
18.63
18.63
19.81
45.4

10.4
10.4

35.61
12.1

17.38
22.22
22.22

29
29

14.2
21
21
19

Total

109
20
46
63
8

77
15
15
24
11
10
73
14
80
29
45
4
5
4
5
3
3

20
8
8

29
25
28
80
28
3
3
3

32
25
14
18
15
17
17
17
3
4

26
27
47
55

1215

10
10
14
21
12
5
4

18
17
64
21
21
49

Weight

0.9%
0.8%
0.8%
0.9%
0.7%
0.8%
0.8%
0.8%
0.8%
0.7%
0.7%
0.8%
0.9%
0.9%
0.8%
0.8%
0.3%
0.4%
0.8%
0.8%
0.6%
0.5%
0.8%
0.8%
0.7%
0.8%
0.8%
0.8%
0.8%
0.7%
0.6%
0.6%
0.6%
0.8%
0.7%
0.6%
0.8%
0.8%
0.7%
0.7%
0.7%
0.6%
0.6%
0.8%
0.8%
0.8%
0.7%

34.9%

0.8%
0.8%
0.5%
0.8%
0.7%
0.5%
0.5%
0.7%
0.6%
0.9%
0.8%
0.8%
0.8%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-9.50 [-21.15 , 2.15]

-19.00 [-27.98 , -10.02]
-13.10 [-18.69 , -7.51]

-29.00 [-42.14 , -15.86]
-10.00 [-18.53 , -1.47]

-28.60 [-36.65 , -20.55]
-32.60 [-40.75 , -24.45]
-14.90 [-23.47 , -6.33]

-24.00 [-36.89 , -11.11]
-34.00 [-47.31 , -20.69]

-7.50 [-16.75 , 1.75]
-2.00 [-7.75 , 3.75]

-13.00 [-19.33 , -6.67]
-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-22.90 [-58.69 , 12.89]
-22.40 [-53.78 , 8.98]

-15.00 [-22.60 , -7.40]
0.00 [-8.06 , 8.06]

-13.80 [-34.09 , 6.49]
-2.70 [-24.64 , 19.24]

-22.00 [-29.65 , -14.35]
-39.00 [-50.99 , -27.01]
-21.00 [-33.33 , -8.67]

-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]
-12.00 [-19.79 , -4.21]
-11.90 [-23.29 , -0.51]
-16.50 [-28.91 , -4.09]
-3.60 [-22.04 , 14.84]

-26.90 [-45.34 , -8.46]
-23.60 [-44.29 , -2.91]

-39.50 [-49.57 , -29.43]
-17.00 [-31.33 , -2.67]
-4.27 [-21.79 , 13.25]

-15.60 [-24.89 , -6.31]
-7.70 [-17.94 , 2.54]

-11.04 [-23.73 , 1.65]
-8.72 [-22.02 , 4.58]

-15.59 [-28.11 , -3.07]
-0.91 [-19.62 , 17.80]
-9.48 [-31.11 , 12.15]
-5.01 [-13.87 , 3.85]
-6.49 [-15.25 , 2.27]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-15.22 [-18.26 , -12.18]

-19.40 [-27.68 , -11.12]
-30.10 [-38.04 , -22.16]
-31.00 [-54.47 , -7.53]

-23.10 [-31.54 , -14.66]
-29.00 [-43.59 , -14.41]

0.00 [-22.93 , 22.93]
0.00 [-26.17 , 26.17]

-29.00 [-44.18 , -13.82]
-12.00 [-29.15 , 5.15]

-24.98 [-29.09 , -20.87]
-4.00 [-15.28 , 7.28]

-12.00 [-22.40 , -1.60]
3.00 [-3.98 , 9.98]

Mean Difference
IV, Random, 95% CI
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Bronfort 1996 (4)
Bronfort 1996 (4)
Bronfort 2011 (3)
Bronfort 2011 (3)
Cambron 2006
Cecchi 2010 (3)
Cecchi 2010 (3)
Chan 2017
Chown 2008 (5)
Cruz-Diaz 2016 (2)
Cruz-Diaz 2018
Deyo 1990
Diaz-Arribas 2009 (2)
Djavid 2007 (3)
Djavid 2007 (3)
Dougherty 2014
Ferreira 2007 (3)
Ferreira 2007 (3)
Fransoo 2006 (4)
Fransoo 2006 (4)
Frost 1995
Goldby 2006 (5)
Gur 2003 (3)
Gur 2003 (3)
Hansen 1993 (1)
Hartvigsen 2010 (3)
Hartvigsen 2010 (3)
Hemmilä 1997 (1)
Jaromi 2012 (2)
Jaromi 2018
Kankaanpaa 1999
Kim 2015a
Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Machado 2007
Maul 2005
McDonough 2013 (2)
Michalsen 2016
Miyamoto 2013
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Murtezani 2011
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012
Rantonen 2012 (3)
Rantonen 2012 (3)
Rasmussen-Barr 2003
Ritvanen 2007 (2)
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017 (3)
Saper 2017 (3)
Schenkman 2009 (5)
Segal-Snir 2016
Shen 2009 (4)
Shen 2009 (4)
Sorensen 2010
Soukup 1999 (3)
Soukup 1999 (3)
Sousa 2009
Torstensen 1998 (4)
Torstensen 1998 (4)
Ulger 2017

35
27
32
26

22.1
25

23.33
30

73.4
38.1
19.5
26.5

23
43
24

38.1
48
40
7

11
12.1

28.81
29
18

33.33
45.6

37.97
30

5.75
7.51
36.8
26.7

24
12.5
14.7
36.2

47
40
45

37.3
31
33
40
32
20

40.4
25.2
41.5
33.2

31
29
14
28

19.1
26.1

44
50
53
19
70
11
23
49
18
23

33.5
37.2
50.4

21

22
20
22
21

20.4
20
20
23

17.2
12.1
8.08
24.6
18.5

16
14

30.88
24
25

17.67
17.67

9.9
28.14

13
12

21.25
19.82
19.38
22.63
17.38

8.3
28.8
8.9
5.4

14.28
9.9
22
40
20

27.08
18.2

23
23
27
24
17

24.2
23.3
15.3
12.2

20
27

16.18
14.11
18.9
19.6

21
21
21
21
30

17.67
17.67

22
15.7

16
24.8
25.3
27.2

16

40
56
91
93
86
68
68
49
22
53
32
62
63
18
19
89
73
74
19
20
36
78
25
25
44
32
36
35
56
67
30
27
15
51
15
7

17
74
39
36
43
73
67
69
50
30
96
17
15
43
43
17
28
15
20
15

127
129
17
20
15
15
91
34
38
27
70
71
56

39
39
29
29

14.6
8.33
8.33

43
73.2
56.9
43.5
25.6
36.6

44
44

41.42
41
41
20
20

22.1
34.4

19
19

33.33
42
42
25

7.07
49.3
44.9
52.6
45.7
24.7
43.3
61.4

58
50
39

40.8
52
56
56
56
60

55.8
36.1

44
48.9

35
35
22
23

22.6
28.7

71
56
56
41
70

25.5
25.5

46
24
24

47.6
39
39

20.8

21
21
19
19

17.67
11.67
11.67

26
11.5
16.3

12.58
24.6

20
20
20

26.52
26
26

17.67
17.67
20.1

36.43
14
14

21.25
21.3
21.3

22.63
17.38
7.73
26.7
10.2

9
20

8.2
22.7

28
20

25.24
21.8

23
26
26
26
27

26.8
23.3
7.5

11.9
28
28

33.82
14.11
30.8
14.6

18
22
22
40
19

17.67
17.67

21
17
17
28
28
28
12

21
21
49
50

108
35
34
43
33
48
30
60
63
8
8

92
38
39
9

10
35
37
12
13
59
21
20
34
55
70
24
26
15
51
15
7

11
74
17
32
43
22
23
23
51
30

100
13
15
20
20
16
33
12
20
15
32
32
9

15
7
8

94
18
17
25
33
34
57

0.8%
0.8%
0.8%
0.9%
0.9%
0.9%
0.9%
0.8%
0.8%
0.9%
0.9%
0.8%
0.9%
0.7%
0.7%
0.8%
0.8%
0.8%
0.7%
0.7%
0.8%
0.7%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%
0.9%
0.9%
0.7%
0.9%
0.9%
0.9%
0.9%
0.5%
0.5%
0.9%
0.7%
0.8%
0.8%
0.8%
0.7%
0.8%
0.8%
0.7%
0.9%
0.8%
0.8%
0.7%
0.7%
0.6%
0.8%
0.6%
0.8%
0.7%
0.8%
0.8%
0.4%
0.7%
0.7%
0.7%
0.9%
0.8%
0.8%
0.7%
0.8%
0.8%
0.9%

-4.00 [-15.28 , 7.28]
-12.00 [-22.40 , -1.60]

3.00 [-3.98 , 9.98]
-3.00 [-9.78 , 3.78]
7.50 [2.05 , 12.95]

16.67 [10.54 , 22.80]
15.00 [8.84 , 21.16]

-13.00 [-23.09 , -2.91]
0.20 [-7.99 , 8.39]

-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]

0.90 [-7.83 , 9.63]
-13.60 [-20.33 , -6.87]
-1.00 [-16.71 , 14.71]

-20.00 [-35.22 , -4.78]
-3.32 [-11.72 , 5.08]
7.00 [-2.93 , 16.93]

-1.00 [-10.95 , 8.95]
-13.00 [-27.01 , 1.01]
-9.00 [-22.41 , 4.41]

-10.00 [-17.40 , -2.60]
-5.59 [-18.89 , 7.71]
10.00 [0.58 , 19.42]
-1.00 [-9.95 , 7.95]
0.00 [-8.30 , 8.30]

3.60 [-7.81 , 15.01]
-4.03 [-15.31 , 7.25]
5.00 [-5.68 , 15.68]
-1.32 [-7.79 , 5.15]

-41.79 [-44.48 , -39.10]
-8.10 [-22.94 , 6.74]

-25.90 [-31.06 , -20.74]
-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]
-11.00 [-36.21 , 14.21]
-10.00 [-16.44 , -3.56]

6.00 [-8.70 , 20.70]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-23.00 [-35.08 , -10.92]
-16.00 [-28.44 , -3.56]

-24.00 [-36.04 , -11.96]
-40.00 [-48.78 , -31.22]
-15.40 [-28.32 , -2.48]
-10.90 [-17.43 , -4.37]

-2.50 [-10.84 , 5.84]
-15.70 [-24.32 , -7.08]

-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]

-8.00 [-26.27 , 10.27]
5.00 [-2.11 , 12.11]

-3.50 [-23.38 , 16.38]
-2.60 [-13.31 , 8.11]

-27.00 [-41.00 , -13.00]
-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

-14.50 [-30.35 , 1.35]
-2.50 [-17.66 , 12.66]

3.00 [-3.20 , 9.20]
-6.00 [-15.46 , 3.46]
-1.00 [-10.55 , 8.55]

-14.10 [-28.52 , 0.32]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

0.20 [-5.02 , 5.42]
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Torstensen 1998 (4)
Torstensen 1998 (4)
Ulger 2017
Valenza 2017 (2)
Weifen 2013 (4)
Weifen 2013 (4)
Weifen 2013 (4)
Weifen 2013 (4)
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 240.03; Chi² = 1169.79, df = 84 (P < 0.00001); I² = 93%
Test for overall effect: Z = 5.06 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 191.37; Chi² = 1353.87, df = 131 (P < 0.00001); I² = 90%
Test for overall effect: Z = 8.54 (P < 0.00001)
Test for subgroup differences: Chi² = 6.64, df = 1 (P = 0.010), I² = 84.9%

37.2
50.4

21
39

22.5
29.2
30.6
24.3

10

25.3
27.2

16
17.67
17.67
17.67
17.67
17.67

11

70
71
56
27
38

141
47
47
20

3758

5289

39
39

20.8
49

32.4
32.4
32.4
32.4

21

28
28
12

17.67
17.67
17.67
17.67
17.67

23

33
34
57
27
12
12
12
11
24

2537

3752

0.8%
0.8%
0.9%
0.8%
0.8%
0.8%
0.8%
0.8%
0.8%

65.1%

100.0%

-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]

-9.90 [-21.37 , 1.57]
-3.20 [-13.61 , 7.21]
-1.80 [-13.00 , 9.40]
-8.10 [-19.70 , 3.50]

-11.00 [-21.39 , -0.61]
-9.10 [-12.63 , -5.57]

-11.24 [-13.82 , -8.66]

-50 -25 0 25 50
Favours exercise Favours comparison

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value.
(3) Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(5) Study has other comparison groups available for this meta-analysis.
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Analysis 1.2.   Comparison 1: PRIMARY ANALYSES, Outcome 2: Pain (/100): Short-term follow-up (6-12 weeks)

Study or Subgroup

1.2.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Cabak 2017 (2)
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017 (3)
Cruz-Diaz 2017 (3)
Dalichau 2000 (4)
Dalichau 2000 (4)
Garcia 2017
Gladwell 2006
Hall 2011 (2)
Highland 2018
Jensen 2012
Keane 2017 (3)
Keane 2017 (3)
Lee 2016a (3)
Lee 2016a (3)
Mazloum 2018 (3)
Mazloum 2018 (3)
Morone 2011
Morone 2012 (5)
Muharram 2011 (2)
Nassif 2011
Oh 2014 (4)
Oh 2014 (4)
Oh 2014 (4)
Phattharasupharerk 2019a
Puppin 2011
Quinn 2011 (2)
Smeets 2008 (3)
Smeets 2008 (3)
Smeets 2008 (3)
Steele 2013 (4)
Steele 2013 (4)
Teut 2016 (4)
Teut 2016 (4)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 105.95; Chi² = 163.43, df = 36 (P < 0.00001); I² = 78%
Test for overall effect: Z = 8.10 (P < 0.00001)

1.2.2 Exercise vs. other conservative treatment
Alayat 2014 (3)
Alayat 2014 (3)
Barberini 2011 (2)
Bid 2017
Bronfort 1996 (4)
Bronfort 1996 (4)
Bronfort 2011 (3)
Bronfort 2011 (3)
Cambron 2006
Cecchi 2010 (3)
Cecchi 2010 (3)
Chan 2017
Chown 2008 (5)
Cruz-Diaz 2016 (2)
Cruz-Diaz 2018
Diaz-Arribas 2009 (2)
Djavid 2007 (3)
Djavid 2007 (3)
Dougherty 2014
Ferreira 2007 (3)
Ferreira 2007 (3)
Fransoo 2006 (4)
Fransoo 2006 (4)

Exercise
Mean

60
37
15
46
21
17
21
31

39.5
22
34

27.5
45
26

26.5
33.1

22
30
48
45

42.4
41.2
27.6
14.4
11.1
34.4

14
15

30.93
37.76
42.31
44.63
16.43

25
39.04
37.56

42

37.1
26.4

54
5.62

35
27
32
26

22.1
25

23.33
30

73.4
38.1
19.5

23
46
53

38.1
40
48
15
16

SD

22.22
17.67

15
28

13.6
14.1

17.67
17.67

27.3
9

20.31
24.3

21
23.7
18.6

20
11.3

9
11
23

21.85
35.15

20.6
21.23
14.11
14.11
20.5

16
24.06
24.33
25.56
28.86
25.76
10.97
19.76
19.94

26.5

13
12.5

17.38
8.7
22
20
22
21

20.4
20
20
23

17.2
12.1
8.08
18.5

17
21

30.88
25
24

17.67
17.67

Total

100
22
11
77
34
34
21
21
73
20
80
33
42
10
10
15
15
15
16
41
25
78
32

9
10

9
33
30
15
52
55
55

7
10
55
56
55

1276

24
28
10
61
56
40
93
91
86
68
68
49
22
53
32
63
18
19
89
74
73
19
20

Comparison
Mean

70
56
44
56

49.6
49.6

55
55
47
24
47

33.5
50

48.9
48.9
35.8
35.8

69
69
76

72.08
53.1
44.1

38
38
38

53.5
38

35.2
53.35
53.35
53.35
25.91
25.91
44.05
44.05

37

56.5
56.5

64
30.6

39
39
29
29

14.6
8.33
8.33

43
73.2
56.9
43.5
36.6

60
60

41.42
41
41
25
25

SD

22.22
17.67

14
26

13.1
13.1

17.67
17.67

29.7
8

20.54
17.9

19
33.3
33.3
17.2
17.2

16
16
21

17.19
37.88

27.4
14.11
14.11
14.11
20.9

24
24.06

22.6
22.6
22.6

14.89
14.89
18.63
18.63

45.4

10.4
10.4

17.38
14.2

21
21
19
19

17.67
11.67
11.67

26
11.5
16.3

12.58
20
16
16

26.52
26
26

17.67
17.67

Total

109
46

8
77
15
15
10
11
73
14
80
29
45

4
5
3
3
8
8

29
25
80
28

3
3
3

32
25
14
17
17
17

3
4

26
27
55

971

10
10
12
64
21
21
50
49

108
34
35
43
33
48
30
63

8
8

92
39
38

9
10

Weight

1.1%
1.1%
1.0%
1.1%
1.1%
1.1%
1.0%
1.0%
1.1%
1.2%
1.1%
1.1%
1.1%
0.5%
0.6%
0.8%
0.8%
1.0%
1.0%
1.1%
1.1%
1.0%
1.0%
0.8%
0.9%
0.9%
1.1%
1.1%
0.9%
1.0%
1.0%
1.0%
0.7%
0.9%
1.1%
1.1%
1.0%

36.4%

1.1%
1.1%
1.0%
1.2%
1.1%
1.1%
1.1%
1.1%
1.2%
1.1%
1.1%
1.1%
1.1%
1.2%
1.2%
1.1%
1.0%
1.0%
1.1%
1.1%
1.1%
1.0%
1.0%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-19.00 [-27.98 , -10.02]
-29.00 [-42.14 , -15.86]

-10.00 [-18.53 , -1.47]
-28.60 [-36.65 , -20.55]
-32.60 [-40.75 , -24.45]
-34.00 [-47.31 , -20.69]
-24.00 [-36.89 , -11.11]

-7.50 [-16.75 , 1.75]
-2.00 [-7.75 , 3.75]

-13.00 [-19.33 , -6.67]
-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-22.90 [-58.69 , 12.89]
-22.40 [-53.78 , 8.98]
-2.70 [-24.64 , 19.24]
-13.80 [-34.09 , 6.49]

-39.00 [-50.99 , -27.01]
-21.00 [-33.33 , -8.67]

-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-11.90 [-23.29 , -0.51]
-16.50 [-28.91 , -4.09]
-23.60 [-44.75 , -2.45]
-26.90 [-45.10 , -8.70]
-3.60 [-22.04 , 14.84]

-39.50 [-49.57 , -29.43]
-23.00 [-34.01 , -11.99]

-4.27 [-21.79 , 13.25]
-15.59 [-28.21 , -2.97]
-11.04 [-23.73 , 1.65]
-8.72 [-21.90 , 4.46]

-9.48 [-34.94 , 15.98]
-0.91 [-17.01 , 15.19]

-5.01 [-13.87 , 3.85]
-6.49 [-15.25 , 2.27]
5.00 [-8.89 , 18.89]

-16.36 [-20.32 , -12.40]

-19.40 [-27.68 , -11.12]
-30.10 [-38.04 , -22.16]

-10.00 [-24.59 , 4.59]
-24.98 [-29.09 , -20.87]

-4.00 [-14.67 , 6.67]
-12.00 [-22.91 , -1.09]

3.00 [-3.91 , 9.91]
-3.00 [-9.85 , 3.85]
7.50 [2.05 , 12.95]

16.67 [10.51 , 22.83]
15.00 [8.87 , 21.13]

-13.00 [-23.09 , -2.91]
0.20 [-7.99 , 8.39]

-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]

-13.60 [-20.33 , -6.87]
-14.00 [-27.59 , -0.41]

-7.00 [-21.56 , 7.56]
-3.32 [-11.72 , 5.08]
-1.00 [-10.95 , 8.95]
7.00 [-2.93 , 16.93]

-10.00 [-24.01 , 4.01]
-9.00 [-22.41 , 4.41]

Mean Difference
IV, Random, 95% CI
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Analysis 1.2.   (Continued)

Ferreira 2007 (3)
Fransoo 2006 (4)
Fransoo 2006 (4)
Frost 1995
Goldby 2006 (5)
Hartvigsen 2010 (3)
Hartvigsen 2010 (3)
Hemmilä 1997 (1)
Jaromi 2012 (2)
Jaromi 2018
Kankaanpaa 1999
Kim 2015a
Kim 2017
Machado 2007
Maul 2005
McDonough 2013 (2)
Michalsen 2016
Miyamoto 2013
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Murtezani 2011
Natour 2015
Noori 2011
Okafor 2012
Rantonen 2012 (3)
Rantonen 2012 (3)
Rasmussen-Barr 2003
Ritvanen 2007 (2)
Ryan 2010
Saper 2009
Saper 2017 (3)
Saper 2017 (3)
Schenkman 2009 (5)
Sorensen 2010
Sousa 2009
Torstensen 1998 (4)
Torstensen 1998 (4)
Ulger 2017
Valenza 2017 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 282.67; Chi² = 1085.63, df = 59 (P < 0.00001); I² = 95%
Test for overall effect: Z = 3.77 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 235.38; Chi² = 1252.53, df = 96 (P < 0.00001); I² = 92%
Test for overall effect: Z = 6.82 (P < 0.00001)
Test for subgroup differences: Chi² = 6.47, df = 1 (P = 0.01), I² = 84.5%

48
15
16

12.1
28.81
37.97

45.6
30

5.75
7.51
36.8
20.6

24
47
40
45

37.3
31
33
40
32
20

40.4
41.5
33.2

31
29
20
28

23.9
44
50
53
19
49

33.5
37.2
50.4

21
39

24
17.67
17.67

9.9
28.14
19.38
19.82
22.63
17.38

8.3
28.8

8.1
5.4
40
20

27.08
18.2

23
23
27
24
17

24.2
15.3
12.2

20
27

17.65
14.11
23.3

21
21
21
21
22

24.8
25.3
27.2

16
17.67

73
19
20
36
78
36
32
35
56
67
30
27
15
17
74
39
36
43
69
67
73
50
30
17
15
43
43
22
28
18
15

127
129

17
91
27
70
71
56
27

2882

4158

41
25
25

22.1
34.4

42
42
25

7.07
49.3
44.9
49.1
45.7

58
50
39

40.8
52
56
56
56
60

55.8
44

48.9
35
35
24
23
8.4
71
56
56
41
46

47.6
39
39

20.8
49

26
17.67
17.67

20.1
36.43

21.3
21.3

22.63
17.38

7.73
26.7
11.1

9
28
20

25.24
21.8

23
26
26
26
27

26.8
7.5

11.9
28
28

33.82
14.11

7.5
18
22
22
40
21
28
28
28
12

17.67

38
9

10
35
37
20
21
34
55
70
24
26
15
11
74
17
32
43
23
23
22
51
30
13
15
20
20
19
33
16
15
32
32

9
94
25
33
34
57
27

1992

2963

1.1%
1.0%
1.0%
1.1%
1.0%
1.0%
1.0%
1.1%
1.1%
1.2%
1.0%
1.2%
1.2%
0.7%
1.1%
1.0%
1.1%
1.1%
1.0%
1.0%
1.0%
1.1%
1.0%
1.1%
1.1%
1.0%
1.0%
0.9%
1.1%
1.0%
1.0%
1.1%
1.1%
0.6%
1.1%
1.0%
1.0%
1.0%
1.2%
1.1%

63.6%

100.0%

7.00 [-2.93 , 16.93]
-10.00 [-24.01 , 4.01]

-9.00 [-22.41 , 4.41]
-10.00 [-17.40 , -2.60]

-5.59 [-18.89 , 7.71]
-4.03 [-15.31 , 7.25]
3.60 [-7.81 , 15.01]
5.00 [-5.68 , 15.68]
-1.32 [-7.79 , 5.15]

-41.79 [-44.48 , -39.10]
-8.10 [-22.94 , 6.74]

-28.50 [-33.75 , -23.25]
-21.70 [-27.01 , -16.39]
-11.00 [-36.21 , 14.21]
-10.00 [-16.44 , -3.56]

6.00 [-8.70 , 20.70]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-23.00 [-34.93 , -11.07]
-16.00 [-28.44 , -3.56]

-24.00 [-36.18 , -11.82]
-40.00 [-48.78 , -31.22]

-15.40 [-28.32 , -2.48]
-2.50 [-10.84 , 5.84]

-15.70 [-24.32 , -7.08]
-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]

-4.00 [-20.90 , 12.90]
5.00 [-2.11 , 12.11]
15.50 [4.13 , 26.87]

-27.00 [-41.00 , -13.00]
-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
3.00 [-3.20 , 9.20]

-14.10 [-28.52 , 0.32]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]

-8.61 [-13.08 , -4.13]

-11.42 [-14.71 , -8.14]

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value.
(3) Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(5) Study has other comparison groups available for this meta-analysis.
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Analysis 1.3.   Comparison 1: PRIMARY ANALYSES, Outcome 3: Pain (/100): Medium-term follow-up (~6 months)

Study or Subgroup

1.3.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Arampatzis 2017
Chen 2014
Costa 2009b
Cuesta-Vargas 2012
Dalichau 2000 (2)
Dalichau 2000 (2)
Garcia 2017
Highland 2018
Kell 2009 (2)
Kell 2009 (2)
Morone 2011
Morone 2012 (3)
Nassif 2011
Puppin 2011
Schinhan 2016
Teut 2016 (2)
Teut 2016 (2)
Williams 2009 (4)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 77.48; Chi² = 89.66, df = 19 (P < 0.00001); I² = 79%
Test for overall effect: Z = 4.65 (P < 0.00001)

1.3.2 Exercise vs. other conservative treatment
Alexandre 2001
Areeudomwong 2017
Barberini 2011 (4)
Bendix 1995 (5)
Bendix 1995 (5)
Bronfort 2011 (5)
Bronfort 2011 (5)
Cambron 2006
Cecchi 2010 (5)
Cecchi 2010 (5)
Chan 2017
Deyo 1990
Diaz-Arribas 2009 (4)
Djavid 2007 (5)
Djavid 2007 (5)
Dougherty 2014
Ferreira 2007 (5)
Ferreira 2007 (5)
Fransoo 2006 (2)
Fransoo 2006 (2)
Goldby 2006 (3)
Hansen 1993 (1)
Hartvigsen 2010 (5)
Hartvigsen 2010 (5)
Hemmilä 1997 (1)
Jaromi 2012 (4)
Kankaanpaa 1999
Kim 2015a
Kumar 2009a
Machado 2007
Maul 2005
McDonough 2013 (4)
Miyamoto 2013
Miyamoto 2018 (5)
Miyamoto 2018 (5)
Miyamoto 2018 (5)
Natour 2015

Exercise
Mean

50
29.8
21.7

50
18
52
33

44.7
27.9

33
48
44

44.4
31.5

24
13.3

34.14
42.05

24.3
33

6
15.4

52
27
44
31
29

23.8
23.33
23.33

31
26.5
20.4

43
24

45.4
48
43

7
11

23.16
44.44
40.33
36.89

29
5.11
35.9
26.7
12.5

47
40
38
45
44
50
43
42

SD

14.81
18.5
14.2

29
10.3

17.67
17.67

28.4
23.4

5
8

25
25.01

23
27

10.5
20.93
20.25

17.9
26.5

27.2
15.6

17.38
23
29
21
21

20.65
18.33
16.67

24
24.6
20.3

16
14

30.34
26
26

17.67
17.67
27.43
21.25
24.24

23.6
22.63
17.38

27.4
8.9

14.28
38
20

25.49
22
29
29
26

27.8

Total

100
20
64
77
25
21
21
73
31

9
9

41
25
29
30
15
54
53
43
55

795

14
21
10
31
40
89
90
74
68
68
48
62
63
18
19
89
68
71
20
19
73
42
30
30
35
56
30
27
51
14
70
39
43
67
68
69
30

Comparison
Mean

80
39.3
34.8

56
32.9

56
56

50.3
28.6

48
48
65

63.6
35.3

41
21

41.25
41.25

36.9
32

37
38.5

81
56
56
33
33

19.2
13.33
13.33

40
25.6
56.7

44
44

38.47
43
43
20
20

30.25
44.44

39.1
39.1

25
59.56

46
52.6
24.7

59
50
41
53
54
54
54

51.6

SD

22.22
19.1
17.7

25
18.9

17.67
17.67

29
20.1

7
7

19
20.18

24.7
27

17.3
19.22
19.22
19.81

30.3

35.61
12.1

17.38
29
29
24
24

18.97
11.67
11.67

25
24.6
20.9

20
20

26.53
26
26

17.67
17.67
31.68
21.25

20
20

22.63
17.38

20.5
10.2

20
30
20

26.3
23
27
27
27

25.3

Total

109
20
63
77
24
10
11
73
28

5
4

29
25
23
25
15
27
26
47
55

696

14
21
12
17
18
46
47
90
35
34
39
60
63

8
8

92
36
36
10

9
40
55
17
18
34
55
24
26
51
13
71
17
43
20
20
20
30

Weight

1.6%
1.4%
1.6%
1.5%
1.5%
1.3%
1.3%
1.5%
1.4%
1.5%
1.5%
1.4%
1.3%
1.3%
1.3%
1.4%
1.5%
1.5%
1.5%
1.4%

28.7%

0.9%
1.5%
1.2%
1.2%
1.2%
1.5%
1.5%
1.6%
1.6%
1.6%
1.4%
1.5%
1.5%
1.2%
1.2%
1.5%
1.4%
1.4%
1.3%
1.3%
1.4%
1.5%
1.3%
1.3%
1.4%
1.6%
1.3%
1.6%
1.6%
0.8%
1.6%
1.2%
1.5%
1.3%
1.3%
1.3%
1.3%

Mean Difference
IV, Random, 95% CI

-30.00 [-35.08 , -24.92]
-9.50 [-21.15 , 2.15]

-13.10 [-18.69 , -7.51]
-6.00 [-14.55 , 2.55]

-14.90 [-23.47 , -6.33]
-4.00 [-17.31 , 9.31]

-23.00 [-35.89 , -10.11]
-5.60 [-14.91 , 3.71]

-0.70 [-11.80 , 10.40]
-15.00 [-21.95 , -8.05]

0.00 [-8.62 , 8.62]
-21.00 [-31.31 , -10.69]

-19.20 [-31.80 , -6.60]
-3.80 [-16.91 , 9.31]

-17.00 [-31.33 , -2.67]
-7.70 [-17.94 , 2.54]
-7.11 [-16.26 , 2.04]

0.80 [-8.38 , 9.98]
-12.60 [-20.39 , -4.81]

1.00 [-9.64 , 11.64]
-10.57 [-15.03 , -6.12]

-31.00 [-54.47 , -7.53]
-23.10 [-31.54 , -14.66]
-29.00 [-43.59 , -14.41]
-29.00 [-44.99 , -13.01]

-12.00 [-28.13 , 4.13]
-2.00 [-10.19 , 6.19]
-4.00 [-12.12 , 4.12]
4.60 [-1.52 , 10.72]
10.00 [4.18 , 15.82]
10.00 [4.42 , 15.58]
-9.00 [-19.38 , 1.38]

0.90 [-7.83 , 9.63]
-36.30 [-43.49 , -29.11]

-1.00 [-16.71 , 14.71]
-20.00 [-35.22 , -4.78]

6.93 [-1.38 , 15.24]
5.00 [-5.50 , 15.50]

0.00 [-10.43 , 10.43]
-13.00 [-26.41 , 0.41]

-9.00 [-23.01 , 5.01]
-7.09 [-18.75 , 4.57]

0.00 [-8.53 , 8.53]
1.23 [-11.64 , 14.10]

-2.21 [-14.73 , 10.31]
4.00 [-6.68 , 14.68]

-54.45 [-60.92 , -47.98]
-10.10 [-22.88 , 2.68]

-25.90 [-31.06 , -20.74]
-12.20 [-18.94 , -5.46]
-12.00 [-37.73 , 13.73]
-10.00 [-16.60 , -3.40]
-3.00 [-17.84 , 11.84]
-8.00 [-17.51 , 1.51]

-10.00 [-23.72 , 3.72]
-4.00 [-17.69 , 9.69]

-11.00 [-24.33 , 2.33]
-9.60 [-23.05 , 3.85]

Mean Difference
IV, Random, 95% CI
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Analysis 1.3.   (Continued)
Miyamoto 2018 (5)
Miyamoto 2018 (5)
Natour 2015
Niemisto 2003
Rantonen 2012 (5)
Rantonen 2012 (5)
Rasmussen-Barr 2003
Ryan 2010
Saper 2009
Schenkman 2009 (3)
Sorensen 2010
Soukup 1999 (5)
Soukup 1999 (5)
Weifen 2013 (2)
Weifen 2013 (2)
Weifen 2013 (2)
Weifen 2013 (2)
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 202.63; Chi² = 491.07, df = 51 (P < 0.00001); I² = 90%
Test for overall effect: Z = 3.78 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 166.01; Chi² = 594.55, df = 71 (P < 0.00001); I² = 88%
Test for overall effect: Z = 5.27 (P < 0.00001)
Test for subgroup differences: Chi² = 0.62, df = 1 (P = 0.43), I² = 0%

43
42

25.2
29
33
14

19.1
39
26
48
23
18

29.2
24.3
22.5
30.6

10

26
27.8
23.3

26
22

16.18
18.9

6
26
21
16

15.7
17.67
17.67
17.67
17.67

11

69
30
96
43
43
17
15

8
13
89
34
38
38
47

141
47
20

2445

3240

54
51.6
36.1

35
35
22

22.6
45
28
45
24
24

32.4
32.4
32.4
32.4

21

27
25.3
23.3

26
26

33.82
30.8

12
14
23
17
17

17.67
17.67
17.67
17.67

23

20
30

100
20
20
16
12
15

8
87
18
17
12
11
12
12
24

1633

2329

1.3%
1.3%
1.6%
1.3%
1.3%
1.1%
1.0%
1.5%
1.1%
1.6%
1.5%
1.5%
1.4%
1.4%
1.4%
1.4%
1.4%

71.3%

100.0%

-4.00 [-17.69 , 9.69]
-11.00 [-24.33 , 2.33]
-9.60 [-23.05 , 3.85]

-10.90 [-17.43 , -4.37]
-6.00 [-19.79 , 7.79]

-2.00 [-15.16 , 11.16]
-8.00 [-26.27 , 10.27]
-3.50 [-23.38 , 16.38]

-6.00 [-13.36 , 1.36]
-2.00 [-19.14 , 15.14]

3.00 [-3.51 , 9.51]
-1.00 [-10.52 , 8.52]
-6.00 [-15.50 , 3.50]
-3.20 [-14.67 , 8.27]
-8.10 [-19.70 , 3.50]
-9.90 [-20.31 , 0.51]
-1.80 [-13.00 , 9.40]

-11.00 [-21.39 , -0.61]
-8.11 [-12.31 , -3.90]

-8.77 [-12.03 , -5.51]

-100 -50 0 50 100
Favours exercise Favours comparison

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(3) Study has other comparison groups available for this meta-analysis.
(4) Standard deviation(s) required imputation due to missing or implausible value.
(5) Study has multiple exercise groups available: comparison group data divided.
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Analysis 1.4.   Comparison 1: PRIMARY ANALYSES, Outcome 4: Pain (/100): Long-term follow-up (> 12 months)

Study or Subgroup

1.4.1 Exercise vs. no treatment or usual care
Costa 2009b
Cuesta-Vargas 2012
Jensen 2012
Williams 2009 (1)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 115.90; Chi² = 33.00, df = 4 (P < 0.00001); I² = 88%
Test for overall effect: Z = 2.27 (P = 0.02)

1.4.2 Exercise vs. other conservative treatment
Bendix 1995 (2)
Bendix 1995 (2)
Bronfort 1996 (3)
Bronfort 1996 (3)
Bronfort 2011 (2)
Bronfort 2011 (2)
Cambron 2006
Cecchi 2010 (2)
Cecchi 2010 (2)
Ferreira 2007 (2)
Ferreira 2007 (2)
Goldby 2006 (4)
Hansen 1993 (5)
Hartvigsen 2010 (2)
Hartvigsen 2010 (2)
Jaromi 2012 (1)
Kankaanpaa 1999
Maul 2005
Niemisto 2003
Rantonen 2012 (2)
Rantonen 2012 (2)
Rasmussen-Barr 2003
Schenkman 2009 (4)
Sorensen 2010
Soukup 1999 (2)
Soukup 1999 (2)
Torstensen 1998 (3)
Torstensen 1998 (3)
Subtotal (95% CI)
Heterogeneity: Tau² = 235.15; Chi² = 336.96, df = 27 (P < 0.00001); I² = 92%
Test for overall effect: Z = 1.69 (P = 0.09)

Total (95% CI)
Heterogeneity: Tau² = 235.74; Chi² = 428.50, df = 32 (P < 0.00001); I² = 93%
Test for overall effect: Z = 2.19 (P = 0.03)
Test for subgroup differences: Chi² = 1.19, df = 1 (P = 0.28), I² = 15.8%

Exercise
Mean

50
10
43

27.7
34.1

33
53
29
32
28
28

21.6
21.67
26.67

49
52

29.23
27.77
37.96
43.89

8.32
28
40

25.7
35
29
13
27
48
22
26

40.5
50

SD

29
8.1
24

22.56
28.2

34
33
19
22
22
23

17.66
15
15
29
28

28.1
21.25

24
23.83
17.38

18.6
10

23.3
27
21

14.71
30
22
22
19

24.4
28

Total

77
25
46
43
55

246

38
31
36
52
81
82
78
68
68
65
73
71
40
30
31
56
30
64
96
43
43
17
11
78
34
38
71
70

1495

1741

Comparison
Mean

63
36
48

38.5
35.8

65
65

28.5
28.5

33
33

20.6
11.67
11.67

49
49
30

44.44
41.6
41.6

60.51
44.4

40
32.2

39
39
18
37
45
32
32

42.9
42.9

SD

25
7.8
19

22.63
30

25
25

14.11
14.11

21
21

19.6
11.67
11.67

26
26

31.68
21.25

20
20

17.38
22.5

20
23.3

26
26

29.41
14
24
23
23

29.5
29.5

Total

77
24
49
47
55

252

18
17
18
18
40
41
96
35
34
36
37
40
55
16
17
55
24
49

100
20
20
16

5
86
18
17
34
33

995

1247

Weight

3.2%
3.3%
3.2%
3.1%
3.0%

15.8%

2.7%
2.6%
3.1%
3.1%
3.2%
3.2%
3.3%
3.3%
3.3%
3.0%
3.0%
3.0%
3.2%
2.9%
2.9%
3.3%
3.0%
3.3%
3.3%
2.8%
2.9%
2.7%
2.3%
3.2%
2.9%
2.9%
3.0%
2.9%

84.2%

100.0%

Mean Difference
IV, Random, 95% CI

-13.00 [-21.55 , -4.45]
-26.00 [-30.45 , -21.55]

-5.00 [-13.74 , 3.74]
-10.80 [-20.14 , -1.46]

-1.70 [-12.58 , 9.18]
-11.80 [-21.98 , -1.62]

-32.00 [-47.82 , -16.18]
-12.00 [-28.62 , 4.62]

0.50 [-8.50 , 9.50]
3.50 [-5.35 , 12.35]

-5.00 [-13.08 , 3.08]
-5.00 [-13.13 , 3.13]

1.00 [-4.54 , 6.54]
10.00 [4.74 , 15.26]
15.00 [9.70 , 20.30]

0.00 [-11.04 , 11.04]
3.00 [-7.56 , 13.56]

-0.77 [-12.56 , 11.02]
-16.67 [-25.32 , -8.02]

-3.64 [-16.67 , 9.39]
2.29 [-10.39 , 14.97]

-52.19 [-58.66 , -45.72]
-16.40 [-27.60 , -5.20]

0.00 [-6.11 , 6.11]
-6.50 [-13.03 , 0.03]
-4.00 [-17.96 , 9.96]

-10.00 [-23.01 , 3.01]
-5.00 [-21.02 , 11.02]

-10.00 [-31.56 , 11.56]
3.00 [-4.04 , 10.04]

-10.00 [-22.95 , 2.95]
-6.00 [-18.49 , 6.49]
-2.40 [-13.83 , 9.03]
7.10 [-4.91 , 19.11]

-5.22 [-11.27 , 0.84]

-6.22 [-11.78 , -0.66]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparison

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value.
(2) Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(4) Study has other comparison groups available for this meta-analysis.
(5) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
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Analysis 1.5.   Comparison 1: PRIMARY ANALYSES, Outcome 5: Function (/100): Earliest follow-up

Study or Subgroup

1.5.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017 (2)
Cruz-Diaz 2017 (2)
Cuesta-Vargas 2012
Dalichau 2000 (3)
Dalichau 2000 (3)
Garcia 2017
Groessl 2017 (4)
Hall 2011 (4)
Harts 2008 (2)
Harts 2008 (2)
Highland 2018
Jensen 2012
Keane 2017 (2)
Keane 2017 (2)
Kell 2009 (3)
Kell 2009 (3)
Kofotolis 2006 (3)
Kofotolis 2006 (3)
Kofotolis 2016 (2)
Kofotolis 2016 (2)
Kuukkanen 2000
Lee 2016a (2)
Lee 2016a (2)
Little 2014 (4)
Masharawi 2013
Mazloum 2018 (2)
Mazloum 2018 (2)
Morone 2011
Morone 2012 (5)
Nassif 2011
Patti 2016
Phattharasupharerk 2019a
Puppin 2011
Quinn 2011 (4)
Rydeard 2006a
Schinhan 2016
Shaughnessy 2004
Smeets 2008 (2)
Smeets 2008 (2)
Smeets 2008 (2)
Steele 2013 (3)
Steele 2013 (3)
Stephan 2011
Vollenbroek-Hutten 2004
Weiner 2008
Williams 2009 (4)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 9.64; Chi² = 79.00, df = 49 (P = 0.004); I² = 38%
Test for overall effect: Z = 8.89 (P < 0.00001)

1.5.2 Exercise vs. other conservative treatment
Areeudomwong 2017
Bellido-Fernandez 2018 (2)
Bellido-Fernandez 2018 (2)
Bid 2017
Bronfort 1996 (3)
Bronfort 1996 (3)
Bronfort 2011 (2)
Bronfort 2011 (2)
Cambron 2006

Exercise
Mean

31.25
6

40
19.83
26.46
11.25

42
40

33.21
30.62
29.21
25.42
14.17
18.46
48.26
25.8
33.2
35.9
24.2

20
21.2

33.25
17.04

10
4.58
7.5

27.95
38.79
23.1
22.9

18
13.68
40.62

13
8.33
18.4
22.5
8.33
6.4
26

49.6
46.74
47.5

14.86
17.98

4.1
45.83
31.67
17.9

36.97

7.04
8

12
7.29
20.9
15.1
18.7

16.96
12.08

SD

24.69
6.1

27.08
20.42
22.08

7.5
13.92
13.92
26.33
19.06
21.49

25
16.67
19.25
23.48
20.1

18.84
13.27
13.27
13.92
13.92
10.17
8.08
7.6

3.75
8.75

13.92
24.17

7.5
3.6

12.9
9.39

20.83
8

15
13.3

19.06
5.73
5.36

14
24.56
23.01
21.88
17.95
17.95
7.98

20.83
19.17
10.49
41.33

3.58
3.7

5.93
8.54

17
17.4

19.57
20

15.55

Total

100
11
77
34
34
25
21
21
73
75
80
20
20
33
42
10
10
9
9

28
28
37
36
27
15
15
15
20
16
15
41
25
32
19
33
30
15
21
15
20
55
55
52
7

10
58
72
50
43
55

1664

21
9
9

64
56
43
92
91
87

Comparison
Mean

33.33
14.5

49.58
43.37
43.37
21.25

49
49

41.04
37.54
33.75
21.67
21.67
29.33
47.83
31.56
31.56
39.1
39.1

28
28

45.25
45.25

11
7.08
7.08

31.08
59.87
26.6
26.6
25.8

25.28
45.12
16.8

16.67
25.5

31.25
13.33
11.46

44
57.83
57.83
57.83
23.2
23.2
6.97

54.17
32.5
20.8

47.85

19.88
8
8

24.12
20.8
20.8
21.3
21.3

11.25

SD

21.6
11.1

24.58
23.33
23.33
16.25
13.92
13.92
28.87
19.06
21.87
16.25
16.25
18.96
20.87
18.24
18.24
13.27
13.27
13.92
13.92
16.17
16.17

7.8
6.67
6.67

19.87
24.04

5
5

14.1
14.03
23.54
15.6

13.33
15.5

19.06
7.07
8.6
16

19.92
19.92
19.92
17.95
17.95
12.45
20.83
15.83
10.28
49.59

4.54
6.67
6.67

12
17.3
17.3

21.74
21.74
17.48

Total

109
8

77
15
15
24
10
11
73
75
80
9

10
29
45
4
5
4
5

15
15
14
14
26
3
3

13
20
8
8

29
25
28
19
32
25
14
18
15
21
17
17
17
3
4

16
79
50
47
55

1278

21
4
5

64
21
21
50
49

110

Weight

2.9%
2.1%
2.2%
1.0%
1.0%
2.6%
1.5%
1.6%
1.9%
3.0%
2.7%
0.8%
1.2%
1.8%
1.8%
0.4%
0.5%
0.8%
0.9%
2.0%
2.0%
1.9%
2.0%
4.2%
2.3%
2.0%
1.1%
0.9%
3.6%
4.3%
2.9%
2.8%
1.4%
2.3%
2.7%
2.3%
1.0%
4.2%
3.6%
1.9%
1.3%
1.4%
1.4%
0.4%
0.5%
2.9%
2.8%
2.7%
4.1%
0.7%

100.0%

2.0%
1.6%
1.6%
1.9%
1.4%
1.4%
1.6%
1.6%
1.8%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-23.54 [-37.20 , -9.88]
-16.91 [-30.86 , -2.96]
-10.00 [-17.14 , -2.86]

-7.00 [-17.48 , 3.48]
-9.00 [-19.15 , 1.15]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
-4.54 [-11.26 , 2.18]
3.75 [-11.51 , 19.01]
-7.50 [-19.94 , 4.94]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

-5.76 [-27.55 , 16.03]
1.64 [-18.16 , 21.44]

-3.20 [-18.83 , 12.43]
-14.90 [-29.41 , -0.39]

-8.00 [-16.73 , 0.73]
-6.80 [-15.53 , 1.93]

-12.00 [-21.08 , -2.92]
-28.21 [-37.08 , -19.34]

-1.00 [-5.15 , 3.15]
-2.50 [-10.28 , 5.28]

0.42 [-8.33 , 9.17]
-3.13 [-16.03 , 9.77]

-21.08 [-36.02 , -6.14]
-3.50 [-8.55 , 1.55]
-3.70 [-7.61 , 0.21]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-4.50 [-15.82 , 6.82]
-3.80 [-11.68 , 4.08]

-8.34 [-15.23 , -1.45]
-7.10 [-14.82 , 0.62]
-8.75 [-22.63 , 5.13]
-5.00 [-9.08 , -0.92]
-5.06 [-10.19 , 0.07]

-18.00 [-27.19 , -8.81]
-8.23 [-19.71 , 3.25]

-11.09 [-22.34 , 0.16]
-10.33 [-21.51 , 0.85]
-8.34 [-32.62 , 15.94]
-5.22 [-26.03 , 15.59]

-2.87 [-9.31 , 3.57]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-2.90 [-7.20 , 1.40]

-10.88 [-27.94 , 6.18]
-6.81 [-8.32 , -5.31]

-12.84 [-15.31 , -10.37]
0.00 [-6.97 , 6.97]

4.00 [-3.01 , 11.01]
-16.83 [-20.44 , -13.22]

0.10 [-8.54 , 8.74]
-5.70 [-14.74 , 3.34]
-2.60 [-9.83 , 4.63]

-4.34 [-11.68 , 3.00]
0.83 [-3.79 , 5.45]

Mean Difference
IV, Random, 95% CI
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Analysis 1.5.   (Continued)

Bronfort 2011 (2)
Cambron 2006
Cecchi 2010 (2)
Cecchi 2010 (2)
Chan 2017
Chatzitheodorou 2007
Chown 2008 (5)
Cruz-Diaz 2016 (4)
Cruz-Diaz 2018
Djavid 2007 (2)
Djavid 2007 (2)
Dougherty 2014
Ferreira 2007 (2)
Ferreira 2007 (2)
Fransoo 2006 (3)
Fransoo 2006 (3)
Frost 1995
Frost 2004
Goldby 2006 (5)
Gur 2003 (2)
Gur 2003 (2)
Kim 2017
Little 2014 (4)
Longo 2016
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Murtezani 2011
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012 (6)
Rantonen 2012 (2)
Rantonen 2012 (2)
Rasmussen-Barr 2003
Ritvanen 2007 (4)
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017 (2)
Saper 2017 (2)
Schenkman 2009 (5)
Segal-Snir 2016
Sherman 2005 (2)
Sherman 2005 (2)
Sherman 2011 (3)
Sherman 2011 (3)
Sousa 2009
Tilbrook 2011 (4)
Torstensen 1998 (3)
Torstensen 1998 (3)
Ulger 2017
Underwood 2004
Underwood 2004
Valenza 2017 (4)
Vincent 2014a (2)
Vincent 2014a (2)
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 44.54; Chi² = 382.92, df = 68 (P < 0.00001); I² = 82%
Test for overall effect: Z = 4.30 (P < 0.0001)

Test for subgroup differences: Chi² = 4.90, df = 1 (P = 0.03), I² = 79.6%

16.96
12.08
22.5

22.08
17.6

40
20.8

16.55
20.83
48.2
33.6

28.14
32.92
40.42
4.58

11.25
16.3

18.47
31

26.25
22.91
21.27
23.16
16.08

50
25

26.67
15

32.5
28.33
25.42
15.8

28.29
14.7

21.41
25
14
15
6

17
26.67
21.13
35.67
47.83
49.13
15.81
45.83
22.08
12.92
18.74
19.26
22.12
23.75
46.2
52.7

47
24.62
18.5

16.96
20.83
34.17
33.33

20
15.55
19.58
19.58
12.6

10.83
8.4

15.78
8.18
10.4
7.4

20.19
23.75
26.25
13.92
13.92
10.3
9.34

17.07
14.58
13.33
3.37

13.92
14.92
22.92
8.33

20.42
14.17
21.67
21.67
22.92
12.7

22.25
11.6

10.48
20.8

11
14

5.88
13.27
17.92
11.82
30.01
21.3

22.17
10.4

26.67
18.75

15
16.28
17.56
19.96
20.31
13.1
16.6
28.4

20.75
19.33
13.92
17.08
22.92
19.58

91
87
68
68
47
10
35
53
32
19
18
89
74
73
20
19
29

144
78
25
25
15
14
7

17
74
36
43
69
67
73
50
30
96
17
15
43
43
17
28
15
20
15

129
127
17
20
36
35
91
92
57

156
71
70
56

117
146
27
18
17
50

3534

21.3
11.25
9.17
9.17
24.4

59.58
20.3

19.29
37.5
41.6
41.6

30.51
32.92
32.92
13.75
13.75
21.2

20.27
28.1
27.5
27.5

28.93
25.37
33.92
57.5

25
22.08
29.58
47.08
47.08
47.08
30.6

44.12
18.6

31.38
10.9

16
16
13
12

17.92
31.93
53.94
53.48
53.48
10.4

58.33
26.67
26.67
28.52
28.52

34
32.17
46.9
46.9
37.8

20.33
28.83
29.92
26.25
26.25
32.92

21.74
17.48
13.75
13.75
15.8

15
8

15.78
7.74
8.8
8.8

17.42
25
25

13.92
13.92
14.2
9.29

17.34
12.08
12.08
4.61

13.92
20.62
23.96
12.5

18.75
23.75
25.42
25.42
25.42
16.9
24.5

11
8.06
4.46

10
10

14.71
13.27
17.5

17.26
21.32
21.74
21.74
16.64
26.25
21.67
21.67
20.61
20.61
25.83
20.31
13.1
13.1
26.8

20.83
21.62
13.92
17.5
17.5

18.75

49
110
35
34
43
10
35
48
30
8
8

92
39
38
10
9

32
142
37
13
12
15
15
7

11
74
32
43
23
23
22
51
30

100
13
15
20
20
16
33
12
20
15
32
32
9

15
15
15
22
23
25

136
34
33
57

176
125
27
7
7

50
2470

1.6%
1.8%
1.6%
1.6%
1.7%
1.2%
1.9%
1.7%
1.9%
1.5%
1.6%
1.7%
1.3%
1.3%
1.2%
1.2%
1.7%
2.0%
1.6%
1.4%
1.4%
1.9%
1.3%
0.7%
0.7%
1.9%
1.4%
1.5%
1.1%
1.1%
1.1%
1.7%
1.1%
1.9%
1.6%
1.2%
1.7%
1.7%
1.5%
1.6%
1.0%
1.4%
0.7%
1.4%
1.4%
1.1%
0.7%
1.1%
1.1%
1.4%
1.4%
1.2%
1.8%
1.8%
1.7%
1.3%
1.8%
1.8%
1.5%
0.9%
0.8%
1.5%

100.0%

-4.34 [-11.68 , 3.00]
0.83 [-3.79 , 5.45]

13.33 [6.82 , 19.84]
12.91 [6.35 , 19.47]

-6.80 [-12.74 , -0.86]
-19.58 [-31.05 , -8.11]

0.50 [-3.34 , 4.34]
-2.74 [-8.90 , 3.42]

-16.67 [-20.63 , -12.71]
6.60 [-1.08 , 14.28]

-8.00 [-14.99 , -1.01]
-2.37 [-7.87 , 3.13]
0.00 [-9.53 , 9.53]

7.50 [-2.47 , 17.47]
-9.17 [-19.74 , 1.40]
-2.50 [-13.54 , 8.54]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-1.25 [-9.96 , 7.46]
-4.59 [-13.19 , 4.01]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

0.00 [-3.42 , 3.42]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-14.58 [-26.16 , -3.00]
-18.75 [-30.36 , -7.14]
-21.66 [-33.51 , -9.81]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]

-3.90 [-7.07 , -0.73]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-2.00 [-7.48 , 3.48]
-1.00 [-7.06 , 5.06]

-7.00 [-14.73 , 0.73]
5.00 [-1.68 , 11.68]
8.75 [-4.68 , 22.18]

-10.80 [-19.97 , -1.63]
-18.27 [-36.90 , 0.36]
-5.65 [-14.03 , 2.73]
-4.35 [-12.81 , 4.11]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-4.59 [-17.15 , 7.97]

-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]

-11.88 [-23.25 , -0.51]
-8.42 [-13.09 , -3.75]

-0.70 [-6.05 , 4.65]
5.80 [-0.12 , 11.72]
9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

-5.42 [-20.60 , 9.76]
7.92 [-9.01 , 24.85]
0.41 [-7.10 , 7.92]

-4.11 [-5.98 , -2.23]

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
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Analysis 1.5.   (Continued)

Test for subgroup differences: Chi² = 4.90, df = 1 (P = 0.03), I² = 79.6% -100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value.
(5) Study has other comparison groups available for this meta-analysis.
(6) Large baseline differences.
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Analysis 1.6.   Comparison 1: PRIMARY ANALYSES, Outcome 6: Function (/100): Short-term follow-up (6-12 weeks)

Study or Subgroup

1.6.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017 (2)
Cruz-Diaz 2017 (2)
Dalichau 2000 (3)
Dalichau 2000 (3)
Garcia 2017
Groessl 2017 (4)
Hall 2011 (4)
Harts 2008 (2)
Harts 2008 (2)
Highland 2018
Jensen 2012
Keane 2017 (2)
Keane 2017 (2)
Kofotolis 2006 (3)
Kofotolis 2006 (3)
Kofotolis 2016 (2)
Kofotolis 2016 (2)
Kuukkanen 2000
Lee 2016a (2)
Lee 2016a (2)
Little 2014 (4)
Mazloum 2018 (2)
Mazloum 2018 (2)
Morone 2011
Morone 2012 (5)
Nassif 2011
Phattharasupharerk 2019a
Puppin 2011
Quinn 2011 (4)
Shaughnessy 2004
Smeets 2008 (2)
Smeets 2008 (2)
Smeets 2008 (2)
Steele 2013 (3)
Steele 2013 (3)
Vollenbroek-Hutten 2004
Weiner 2008
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 13.40; Chi² = 70.46, df = 40 (P = 0.002); I² = 43%
Test for overall effect: Z = 7.98 (P < 0.00001)

1.6.2 Exercise vs. other conservative treatment
Bid 2017
Bronfort 1996 (3)
Bronfort 1996 (3)
Bronfort 2011 (2)
Bronfort 2011 (2)
Cambron 2006
Cecchi 2010 (2)
Cecchi 2010 (2)
Chan 2017
Chatzitheodorou 2007
Chown 2008 (5)
Cruz-Diaz 2016 (4)
Cruz-Diaz 2018
Djavid 2007 (2)
Djavid 2007 (2)
Dougherty 2014
Ferreira 2007 (2)
Ferreira 2007 (2)

Exercise
Mean

31.25
6

40
26.46
19.83

40
42

33.21
30.62
29.21
14.17
25.42
18.46
48.26
25.8
33.2
20.4

22
33.25
17.04

10
7.5

4.58
27.95
23.1
22.9

18
13.68
40.62
8.33
13.6
22.5

26
49.6
47.5

46.74
14.86
17.98
45.83
31.67
36.97

7.29
20.9
15.1

16.96
18.7

12.08
22.5

22.08
17.6

40
20.8

16.55
20.83

55
51.4

28.14
32.92
40.42

SD

24.69
6.1

27.08
22.08
20.42
13.92
13.92
26.33
19.06
21.49
16.67

25
19.25
23.48
20.1

18.84
13.92
13.92
10.17
8.08
7.6

8.75
3.75

13.92
7.5
3.6

12.9
9.39

20.83
15

12.3
19.06

14
24.56
21.88
23.01
17.95
17.95
20.83
19.17
41.33

8.54
17

17.4
20

19.57
15.55
19.58
19.58
12.6

10.83
8.4

15.78
8.18
13.4
14.8

20.19
23.75
26.25

Total

100
11
77
34
34
21
21
73
75
80
20
20
33
42
10
10
28
28
37
36
27
15
15
15
16
15
41
25
32
33
30
15
20
52
55
55
10
7

72
50
55

1445

64
56
43
92
91
87
68
68
47
10
35
53
32
19
18
89
73
74

Comparison
Mean

33.33
14.5

49.58
43.37
43.37

49
49

41.04
37.54
33.75
21.67
21.67
29.33
47.83
31.56
31.56
29.6
29.6

45.25
45.25

11
7.08
7.08

31.08
26.6
26.6
25.8

25.28
45.12
16.67
25.1

31.25
44

57.83
57.83
57.83
23.2
23.2

54.17
32.5

47.85

24.12
20.8
20.8
21.3
21.3

11.25
9.17
9.17
24.4

59.58
20.3

19.29
37.5
57.6
57.6

30.51
32.92
32.92

SD

21.6
11.1

24.58
23.33
23.33
13.92
13.92
28.87
19.06
21.87
16.25
16.25
18.96
20.87
18.24
18.24
13.92
13.92
16.17
16.17

7.8
6.67
6.67

19.87
5
5

14.1
14.03
23.54
13.33
14.2

19.06
16

19.92
19.92
19.92
17.95
17.95
20.83
15.83
49.59

12
17.3
17.3

21.74
21.74
17.48
13.75
13.75
15.8

15
8

15.78
7.74
12.8
12.8

17.42
25
25

Total

109
8

77
15
15
11
10
73
75
80
10
9

29
45
5
4

15
15
14
14
26
3
3

13
8
8

29
25
28
32
25
14
21
17
17
17
4
3

79
50
55

1110

64
21
21
50
49

110
35
34
43
10
35
48
30
8
8

92
38
39

Weight

3.6%
2.7%
2.8%
1.4%
1.4%
2.1%
2.1%
2.5%
3.7%
3.4%
1.6%
1.2%
2.3%
2.4%
0.7%
0.7%
2.6%
2.6%
2.5%
2.6%
4.8%
2.6%
3.0%
1.5%
4.3%
5.0%
3.6%
3.5%
1.8%
3.4%
3.3%
1.4%
2.4%
1.8%
1.9%
1.9%
0.7%
0.5%
3.5%
3.4%
1.0%

100.0%

2.2%
1.7%
1.6%
1.8%
1.8%
2.1%
1.9%
1.9%
2.0%
1.4%
2.2%
2.0%
2.2%
1.4%
1.4%
2.0%
1.6%
1.5%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-16.91 [-30.86 , -2.96]
-23.54 [-37.20 , -9.88]

-9.00 [-19.15 , 1.15]
-7.00 [-17.48 , 3.48]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
-4.54 [-11.26 , 2.18]
-7.50 [-19.94 , 4.94]
3.75 [-11.51 , 19.01]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

-5.76 [-26.03 , 14.51]
1.64 [-19.71 , 22.99]
-9.20 [-17.93 , -0.47]
-7.60 [-16.33 , 1.13]

-12.00 [-21.08 , -2.92]
-28.21 [-37.08 , -19.34]

-1.00 [-5.15 , 3.15]
0.42 [-8.33 , 9.17]

-2.50 [-10.28 , 5.28]
-3.13 [-16.03 , 9.77]
-3.50 [-8.55 , 1.55]
-3.70 [-7.61 , 0.21]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-4.50 [-15.82 , 6.82]
-8.34 [-15.23 , -1.45]

-11.50 [-18.60 , -4.40]
-8.75 [-22.63 , 5.13]

-18.00 [-27.19 , -8.81]
-8.23 [-19.82 , 3.36]

-10.33 [-21.43 , 0.77]
-11.09 [-22.34 , 0.16]
-8.34 [-29.15 , 12.47]
-5.22 [-29.50 , 19.06]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-10.88 [-27.94 , 6.18]

-7.42 [-9.24 , -5.60]

-16.83 [-20.44 , -13.22]
0.10 [-8.54 , 8.74]

-5.70 [-14.74 , 3.34]
-4.34 [-11.62 , 2.94]
-2.60 [-9.90 , 4.70]
0.83 [-3.79 , 5.45]

13.33 [6.82 , 19.84]
12.91 [6.35 , 19.47]

-6.80 [-12.74 , -0.86]
-19.58 [-31.05 , -8.11]

0.50 [-3.34 , 4.34]
-2.74 [-8.90 , 3.42]

-16.67 [-20.63 , -12.71]
-2.60 [-13.32 , 8.12]
-6.20 [-17.40 , 5.00]
-2.37 [-7.87 , 3.13]
0.00 [-9.64 , 9.64]

7.50 [-2.37 , 17.37]

Mean Difference
IV, Random, 95% CI
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Analysis 1.6.   (Continued)

Ferreira 2007 (2)
Ferreira 2007 (2)
Fransoo 2006 (3)
Fransoo 2006 (3)
Frost 1995
Frost 2004
Goldby 2006 (5)
Kim 2017
Little 2014 (4)
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Murtezani 2011
Natour 2015
Noori 2011
Okafor 2012 (6)
Rantonen 2012 (2)
Rantonen 2012 (2)
Rasmussen-Barr 2003
Ritvanen 2007 (4)
Ryan 2010
Saper 2009
Saper 2017 (2)
Saper 2017 (2)
Schenkman 2009 (5)
Sherman 2005 (2)
Sherman 2005 (2)
Sherman 2011 (3)
Sherman 2011 (3)
Sousa 2009
Tilbrook 2011 (4)
Torstensen 1998 (3)
Torstensen 1998 (3)
Ulger 2017
Underwood 2004
Underwood 2004
Valenza 2017 (4)
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 45.44; Chi² = 318.52, df = 57 (P < 0.00001); I² = 82%
Test for overall effect: Z = 3.80 (P = 0.0001)

Test for subgroup differences: Chi² = 6.18, df = 1 (P = 0.01), I² = 83.8%

32.92
40.42
12.5

13.33
16.3

18.47
31

21.27
23.16

50
25

26.67
15

32.5
28.33
25.42
15.8

28.29
21.41

25
14
15
9

17
23.33
35.67
47.83
49.13
15.81
22.08
12.92
18.74
19.26
22.12
23.75
52.7
46.2

47
24.62
18.5

16.96
33.33

23.75
26.25
13.92
13.92
10.3
9.34

17.07
3.37

13.92
22.92
8.33

20.42
14.17
21.67
21.67
22.92
12.7

22.25
10.48
20.8

11
14

10.29
13.27
16.25
30.01
21.3

22.17
10.4

18.75
15

16.28
17.56
19.96
20.31
16.6
13.1
28.4

20.75
19.33
13.92
19.58

73
74
19
20
29

144
78
15
14
17
74
36
43
67
73
69
50
30
17
15
43
43
22
28
18
15

129
127
17
36
35
91
92
57

156
70
71
56

117
146
27
50

3275

32.92
32.92
17.91
17.91
21.2

20.27
28.1

28.93
25.37
57.5

25
22.08
29.58
47.08
47.08
47.08
30.6

44.12
31.38
10.9

16
16
12
12

13.75
53.94
53.48
53.48
10.4

26.67
26.67
28.52
28.52

34
32.17
46.9
46.9
37.8

20.33
28.83
29.92
32.92

25
25

13.92
13.92
14.2
9.29

17.34
4.61

13.92
23.96
12.5

18.75
23.75
25.42
25.42
25.42
16.9
24.5
8.06
4.46

10
10

5.88
13.27
12.5

21.32
21.74
21.74
16.64
21.67
21.67
20.61
20.61
25.83
20.31
13.1
13.1
26.8

20.83
21.62
13.92
18.75

38
39
9

10
32

142
37
15
15
11
74
32
43
23
22
23
51
30
13
15
20
20
19
33
16
15
32
32
9

15
15
22
23
25

136
33
34
57

176
125
27
50

2266

1.6%
1.5%
1.4%
1.5%
2.0%
2.3%
1.9%
2.3%
1.5%
0.8%
2.2%
1.6%
1.7%
1.3%
1.3%
1.3%
2.0%
1.3%
1.9%
1.4%
2.0%
2.0%
2.1%
1.9%
1.5%
0.8%
1.7%
1.7%
1.3%
1.2%
1.3%
1.6%
1.6%
1.4%
2.1%
2.0%
2.0%
1.5%
2.1%
2.1%
1.8%
1.8%

100.0%

0.00 [-9.64 , 9.64]
7.50 [-2.37 , 17.37]

-5.41 [-16.45 , 5.63]
-4.58 [-15.15 , 5.99]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-7.50 [-25.37 , 10.37]
0.00 [-3.42 , 3.42]

4.59 [-4.72 , 13.90]
-14.58 [-22.85 , -6.31]
-14.58 [-26.19 , -2.97]
-18.75 [-30.48 , -7.02]
-21.66 [-33.37 , -9.95]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-2.00 [-7.48 , 3.48]
-1.00 [-7.06 , 5.06]
-3.00 [-8.05 , 2.05]
5.00 [-1.68 , 11.68]
9.58 [-0.11 , 19.27]

-18.27 [-36.90 , 0.36]
-5.65 [-14.03 , 2.73]
-4.35 [-12.81 , 4.11]
5.41 [-6.53 , 17.35]

-4.59 [-17.15 , 7.97]
-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]

-11.88 [-23.25 , -0.51]
-8.42 [-13.09 , -3.75]

5.80 [-0.12 , 11.72]
-0.70 [-6.05 , 4.65]
9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

0.41 [-7.10 , 7.92]
-3.95 [-5.99 , -1.91]

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value.
(5) Study has other comparison groups available for this meta-analysis.
(6) Large baseline differences.
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Analysis 1.7.   Comparison 1: PRIMARY ANALYSES, Outcome 7: Function (/100): Medium-term follow-up (~6 months)

Study or Subgroup

1.7.1 Exercise vs. no treatment or usual care
Albaladejo 2010 (1)
Costa 2009b
Cuesta-Vargas 2012
Dalichau 2000 (2)
Dalichau 2000 (2)
Garcia 2017
Groessl 2017 (3)
Highland 2018
Kell 2009 (2)
Kell 2009 (2)
Kofotolis 2006 (2)
Kofotolis 2006 (2)
Kuukkanen 2000
Little 2014 (3)
Morone 2011
Morone 2012 (4)
Nassif 2011
Patti 2016
Puppin 2011
Schinhan 2016
Stephan 2011
Vollenbroek-Hutten 2004
Weiner 2008
Williams 2009 (3)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 4.04; Chi² = 30.60, df = 24 (P = 0.17); I² = 22%
Test for overall effect: Z = 7.34 (P < 0.00001)

1.7.2 Exercise vs. other conservative treatment
Areeudomwong 2017
Bronfort 2011 (5)
Bronfort 2011 (5)
Cambron 2006
Cecchi 2010 (5)
Cecchi 2010 (5)
Chan 2017
Djavid 2007 (5)
Djavid 2007 (5)
Dougherty 2014
Ferreira 2007 (5)
Ferreira 2007 (5)
Fransoo 2006 (2)
Fransoo 2006 (2)
Frost 1995
Frost 2004
Goldby 2006 (4)
Little 2014 (3)
Machado 2007
Maul 2005
Miyamoto 2013
Miyamoto 2018 (5)
Miyamoto 2018 (5)
Miyamoto 2018 (5)
Natour 2015
Niemisto 2003
Rantonen 2012 (5)
Rantonen 2012 (5)
Rasmussen-Barr 2003
Ryan 2010
Saper 2009
Schenkman 2009 (4)
Sherman 2005 (5)

Exercise
Mean

25
42.92
11.25

52
45

34.71
25.13
13.54

35.9
24.2

20
21.2

8
23.58

16.8
14.72
41.79

13
18.4

6.4
4.1

41.67
33.75

17.9
32.63

7.04
21.3

18.26
14.17
24.17

22.5
16.5
48.2
33.6

26.41
35

42.08
4.58

11.25
15.1

18.23
25.81
21.54

37.5
25

18.75
26.67
32.92
36.67
29.33

14.7
13
14

6
26.67
28.71
14.56
13.33

SD

21.6
29.17

7.5
13.92
13.92
30.08
19.06
13.13
13.27
13.27
13.92
13.92

6.6
13.92

14.2
12.59
21.33

8
13.3
5.36
7.98

20.83
17.92
10.49
33.06

3.58
22.61
18.26

18.4
20.83
19.58

12.9
10.4

7.4
18.87
26.67
29.17
13.92
13.92

8.3
11.59
17.82
13.92
27.08

12.5
18.75
23.33
27.08
22.92
22.66

11.6
12
14

5.88
17.92
11.31
15.39
16.25

Total

100
77
25
21
21
73
75
31

9
9

28
28
25
15
41
25
29
19
30
15
58
68
50
43
55

970

21
89
84
78
68
68
47
19
18
89
71
68
20
19
29

144
73
13
17
70
43
69
67
68
30
96
43
43
17
15

8
13
36

Comparison
Mean

37.5
50.83
21.25

52
52

41.21
39.21
27.17

39.1
39.1

28
28
12

34.04
26

26.08
44.17

16.8
25.5

11.46
6.97

45.83
31.25

20.8
41.33

19.88
21.3
21.3

10.83
11.25
11.25
22.8
41.6
41.6
25.6

32.08
32.08
13.75
13.75

23.4
19.8
23.9

22.12
50

20.83
27.92

42.5
42.5
42.5

28.29
18.6

14
14
13

17.92
36.1
10.4

27.92

SD

26.23
27.92
16.25
13.92
13.92
30.62
19.06
22.21
13.27
13.27
13.92
13.92

9
18.08

16.1
16.05
22.33

15.6
15.5

8.6
12.45
20.83
19.58
10.28
41.33

4.54
22.61
22.61

15.9
14.17
14.17

18.1
8.8
8.8

15.72
25.83
25.83
13.92
13.92

15.2
10.61
17.75
13.92
21.87

12.5
23.33
25.42
25.42
25.42
22.25

11
13
13

14.71
17.5

12.61
17.06

20

Total

109
77
24
11
10
73
75
28

4
5

15
15
26
13
29
25
23
19
25
15
16
72
50
47
55

861

21
47
46
91
35
34
38

8
8

92
36
36
10

9
32

142
40
15
13
71
43
20
20
20
30

100
20
20
16
12
15

8
15

Weight

5.3%
3.2%
4.6%
2.6%
2.4%
2.7%
5.8%
2.9%
1.2%
1.4%
3.3%
3.3%
8.9%
1.9%
4.4%
3.8%
1.9%
3.9%
4.1%
7.3%
5.4%
4.8%
4.4%
9.0%
1.4%

100.0%

3.7%
2.7%
2.7%
3.2%
2.9%
2.9%
2.9%
2.7%
2.9%
3.3%
2.2%
2.1%
2.2%
2.1%
3.1%
3.7%
2.9%
2.2%
1.2%
3.5%
2.5%
1.8%
1.8%
1.8%
2.0%
3.6%
2.9%
2.9%
2.7%
1.7%
2.2%
1.5%
2.0%

Mean Difference
IV, Random, 95% CI

-12.50 [-18.99 , -6.01]
-7.91 [-16.93 , 1.11]

-10.00 [-17.14 , -2.86]
0.00 [-10.15 , 10.15]
-7.00 [-17.48 , 3.48]
-6.50 [-16.35 , 3.35]

-14.08 [-20.18 , -7.98]
-13.63 [-23.07 , -4.19]
-3.20 [-18.83 , 12.43]

-14.90 [-29.41 , -0.39]
-8.00 [-16.73 , 0.73]
-6.80 [-15.53 , 1.93]

-4.00 [-8.32 , 0.32]
-10.46 [-22.55 , 1.63]
-9.20 [-16.50 , -1.90]

-11.36 [-19.36 , -3.36]
-2.38 [-14.36 , 9.60]
-3.80 [-11.68 , 4.08]
-7.10 [-14.82 , 0.62]
-5.06 [-10.19 , 0.07]

-2.87 [-9.31 , 3.57]
-4.16 [-11.06 , 2.74]

2.50 [-4.86 , 9.86]
-2.90 [-7.20 , 1.40]

-8.70 [-22.69 , 5.29]
-6.55 [-8.29 , -4.80]

-12.84 [-15.31 , -10.37]
0.00 [-7.99 , 7.99]

-3.04 [-10.65 , 4.57]
3.34 [-1.89 , 8.57]

12.92 [6.10 , 19.74]
11.25 [4.59 , 17.91]
-6.30 [-13.14 , 0.54]
6.60 [-1.08 , 14.28]

-8.00 [-14.99 , -1.01]
0.81 [-4.26 , 5.88]

2.92 [-7.55 , 13.39]
10.00 [-0.92 , 20.92]
-9.17 [-19.74 , 1.40]
-2.50 [-13.54 , 8.54]

-8.30 [-14.37 , -2.23]
-1.57 [-4.14 , 1.00]
1.91 [-4.94 , 8.76]

-0.58 [-10.92 , 9.76]
-12.50 [-30.02 , 5.02]

4.17 [0.04 , 8.30]
-9.17 [-18.12 , -0.22]

-15.83 [-28.26 , -3.40]
-9.58 [-22.47 , 3.31]
-5.83 [-18.23 , 6.57]
1.04 [-10.32 , 12.40]
-3.90 [-7.07 , -0.73]
-1.00 [-7.73 , 5.73]
0.00 [-7.07 , 7.07]

-7.00 [-14.73 , 0.73]
8.75 [-4.68 , 22.18]

-7.39 [-17.50 , 2.72]
4.16 [-10.32 , 18.64]

-14.59 [-26.02 , -3.16]

Mean Difference
IV, Random, 95% CI
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Analysis 1.7.   (Continued)

Schenkman 2009 (4)
Sherman 2005 (5)
Sherman 2005 (5)
Sherman 2011 (2)
Sherman 2011 (2)
Tilbrook 2011 (3)
Vincent 2014a (5)
Vincent 2014a (5)
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 35.80; Chi² = 166.97, df = 39 (P < 0.00001); I² = 77%
Test for overall effect: Z = 1.88 (P = 0.06)

Test for subgroup differences: Chi² = 8.56, df = 1 (P = 0.003), I² = 88.3%

14.56
13.33
20.83
18.52
17.91
22.58
20.83
34.17
34.17

15.39
16.25
18.75
20.31
17.98
20.31
17.08
22.92
22.08

13
36
35
91
92

156
17
18
50

2112

10.4
27.92
27.92
24.91
24.91
28.37
26.25
26.25
34.58

17.06
20
20

20.76
20.76
20.31

17.5
17.5
17.5

8
15
15
22
23

132
7
7

50
1419

1.5%
2.0%
1.9%
2.3%
2.4%
3.4%
1.4%
1.3%
2.7%

100.0%

4.16 [-10.32 , 18.64]
-14.59 [-26.02 , -3.16]

-7.09 [-18.97 , 4.79]
-6.39 [-16.02 , 3.24]
-7.00 [-16.25 , 2.25]

-5.79 [-10.50 , -1.08]
-5.42 [-20.72 , 9.88]
7.92 [-8.82 , 24.66]
-0.41 [-8.22 , 7.40]
-2.22 [-4.53 , 0.10]

-100 -50 0 50 100
Favours exercise Favours comparison

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value.
(4) Study has other comparison groups available for this meta-analysis.
(5) Study has multiple exercise groups available: comparison group data divided.
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Analysis 1.8.   Comparison 1: PRIMARY ANALYSES, Outcome 8: Function (/100): Long-term follow-up (> 12 months)

Study or Subgroup

1.8.1 Exercise vs. no treatment or usual care
Costa 2009b
Cuesta-Vargas 2012
Jensen 2012
Kuukkanen 2000
Williams 2009 (1)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 2.51, df = 5 (P = 0.78); I² = 0%
Test for overall effect: Z = 2.99 (P = 0.003)

1.8.2 Exercise vs. other conservative treatment
Bronfort 2011 (2)
Bronfort 2011 (2)
Cambron 2006
Cecchi 2010 (2)
Cecchi 2010 (2)
Ferreira 2007 (2)
Ferreira 2007 (2)
Frost 1995
Frost 2004
Goldby 2006 (3)
Maul 2005
Niemisto 2003
Rantonen 2012 (2)
Rantonen 2012 (2)
Rasmussen-Barr 2003
Schenkman 2009 (3)
Tilbrook 2011 (1)
Torstensen 1998 (4)
Torstensen 1998 (4)
Underwood 2004
Underwood 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 20.32; Chi² = 69.21, df = 20 (P < 0.00001); I² = 71%
Test for overall effect: Z = 0.21 (P = 0.83)

Total (95% CI)
Heterogeneity: Tau² = 17.88; Chi² = 77.84, df = 26 (P < 0.00001); I² = 67%
Test for overall effect: Z = 0.67 (P = 0.50)
Test for subgroup differences: Chi² = 5.88, df = 1 (P = 0.02), I² = 83.0%

Exercise
Mean

47.5
5.42

46.52
6

19.3
35.67

17.83
16.52
13.33
23.75
22.08
36.67

40
15.4

17.85
24.76

25
13.7

12
15
8

16.22
24.17
44.1
50.6

28.37
19.67

SD

29.17
20.83
23.48

6.6
10.49
33.06

18.26
22.61
18.4

20.83
19.58
26.67
29.17

8.3
11.59
17.82
12.5
11.6

12
14

5.88
15.39
20.31
13.1

15.37
26.17
20.46

Total

77
25
46
26
43
55

272

81
82
78
68
68
65
73
31

144
71
64
96
43
43
17
11

156
70
71

111
146

1589

1861

Comparison
Mean

51.25
15.83
46.52

10
23.5

43.06

22.17
22.17
12.08
10.42
10.42
38.33
38.33
22.5
19.4
26.9

25
16.5

14
14
8

12.06
30.29

43
43

19.17
26.83

SD

26.67
15

23.91
9.5

17.95
25.66

21.3
21.3

16.33
15
15

27.5
27.5
15.4

11.47
19.6
12.5
11.6

13
13

16.18
20.8

20.31
12.9
12.9

20
21.33

Total

77
24
49
26
47
55

278

40
41
96
34
35
36
37
31

142
40
49

100
20
20
16
5

135
33
34

166
117

1227

1505

Weight

3.0%
2.5%
2.7%
4.9%
4.1%
2.3%

19.5%

3.4%
3.2%
4.5%
3.7%
3.8%
2.3%
2.3%
4.1%
5.7%
3.5%
4.8%
5.5%
3.8%
3.7%
3.1%
0.9%
4.8%
4.4%
4.3%
4.3%
4.6%

80.5%

100.0%

Mean Difference
IV, Random, 95% CI

-3.75 [-12.58 , 5.08]
-10.41 [-20.54 , -0.28]

0.00 [-9.53 , 9.53]
-4.00 [-8.45 , 0.45]

-4.20 [-10.21 , 1.81]
-7.39 [-18.45 , 3.67]
-4.40 [-7.29 , -1.52]

-4.34 [-12.05 , 3.37]
-5.65 [-13.80 , 2.50]

1.25 [-3.98 , 6.48]
13.33 [6.26 , 20.40]
11.66 [4.85 , 18.47]
-1.66 [-12.74 , 9.42]
1.67 [-9.43 , 12.77]

-7.10 [-13.26 , -0.94]
-1.55 [-4.22 , 1.12]
-2.14 [-9.49 , 5.21]
0.00 [-4.65 , 4.65]

-2.80 [-6.05 , 0.45]
-2.00 [-8.73 , 4.73]
1.00 [-6.07 , 8.07]
0.00 [-8.41 , 8.41]

4.16 [-16.21 , 24.53]
-6.12 [-10.80 , -1.44]

1.10 [-4.27 , 6.47]
7.60 [1.98 , 13.22]
9.20 [3.46 , 14.94]

-7.16 [-12.25 , -2.07]
0.26 [-2.16 , 2.68]

-0.72 [-2.80 , 1.37]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparison

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value.
(2) Study has multiple exercise groups available: comparison group data divided.
(3) Study has other comparison groups available for this meta-analysis.
(4) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.

 
 

Comparison 2.   SUBGROUP ANALYSES (Population source)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Pain (/100); Earliest follow-up;
Exercise vs. no treatment or usual
care

34 2716 Mean Difference (IV, Random,
95% CI)

-15.40 [-18.49,
-12.31]

2.1.1 Healthcare populations 18 1454 Mean Difference (IV, Random,
95% CI)

-16.94 [-20.94,
-12.95]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1.2 Occupational populations 3 252 Mean Difference (IV, Random,
95% CI)

-22.87 [-39.68,
-6.05]

2.1.3 General populations or mixed 13 1010 Mean Difference (IV, Random,
95% CI)

-12.20 [-17.10,
-7.30]

2.2 Pain (/100); Earliest follow-up;
Exercise vs. other conservative
treatment

63 6235 Mean Difference (IV, Random,
95% CI)

-9.03 [-12.59, -5.47]

2.2.1 Healthcare populations 33 2602 Mean Difference (IV, Random,
95% CI)

-8.02 [-12.17, -3.87]

2.2.2 Occupational populations 9 935 Mean Difference (IV, Random,
95% CI)

-14.61 [-28.41,
-0.81]

2.2.3 General populations or mixed 21 2698 Mean Difference (IV, Random,
95% CI)

-8.35 [-12.76, -3.93]

2.3 Function (/100); Earliest fol-
low-up; Exercise vs. no treatment or
usual care

35 2788 Mean Difference (IV, Random,
95% CI)

-7.01 [-8.67, -5.36]

2.3.1 Healthcare populations 22 1900 Mean Difference (IV, Random,
95% CI)

-7.86 [-10.03, -5.70]

2.3.2 Occupational populations 4 237 Mean Difference (IV, Random,
95% CI)

-3.35 [-7.06, 0.35]

2.3.3 General populations or mixed 9 651 Mean Difference (IV, Random,
95% CI)

-5.65 [-8.43, -2.88]

2.4 Function (/100); Earliest fol-
low-up; Exercise vs. other conserva-
tive treatment

51 5944 Mean Difference (IV, Random,
95% CI)

-3.97 [-5.85, -2.09]

2.4.1 Healthcare populations 28 2488 Mean Difference (IV, Random,
95% CI)

-3.25 [-6.15, -0.36]

2.4.2 Occupational populations 4 583 Mean Difference (IV, Random,
95% CI)

-2.06 [-6.97, 2.86]

2.4.3 General populations or mixed 19 2873 Mean Difference (IV, Random,
95% CI)

-5.41 [-8.10, -2.71]
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Analysis 2.1.   Comparison 2: SUBGROUP ANALYSES (Population source), Outcome 1: Pain (/100); Earliest follow-up;
Exercise vs. no treatment or usual care

Study or Subgroup

2.1.1 Healthcare populations
Albaladejo 2010
Cabak 2017
Cortell-Tormo 2018
Costa 2009b
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Garcia 2017
Highland 2018
Jensen 2012
Lee 2016a
Lee 2016a
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Moseley 2002
Puppin 2011
Quinn 2011
Smeets 2008
Smeets 2008
Smeets 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 60.48; Chi² = 68.98, df = 22 (P < 0.00001); I² = 68%
Test for overall effect: Z = 8.32 (P < 0.00001)

2.1.2 Occupational populations
Chen 2014
Nassif 2011
Phattharasupharerk 2019a
Subtotal (95% CI)
Heterogeneity: Tau² = 196.68; Chi² = 20.37, df = 2 (P < 0.0001); I² = 90%
Test for overall effect: Z = 2.67 (P = 0.008)

2.1.3 General populations or mixed
Arampatzis 2017
Cruz-Diaz 2017
Cruz-Diaz 2017
Gladwell 2006
Hall 2011
Keane 2017
Keane 2017
Kell 2009
Kell 2009
Muharram 2011
Oh 2014
Oh 2014
Oh 2014
Rydeard 2006a
Steele 2013
Steele 2013
Teut 2016
Teut 2016
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 81.62; Chi² = 78.82, df = 19 (P < 0.00001); I² = 76%
Test for overall effect: Z = 4.88 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 76.80; Chi² = 179.31, df = 45 (P < 0.00001); I² = 75%
Test for overall effect: Z = 9.76 (P < 0.00001)
Test for subgroup differences: Chi² = 2.97, df = 2 (P = 0.23), I² = 32.7%

Exercise
Mean

60
37
15
46
18
21
31

39.5
27.5

45
33.1

22
16.8

48
30
45

42.4
19
24

30.93
37.76
42.31
44.63

21.7
27.6

14

29.8
21
17
22
34
26

26.5
48
33

41.2
34.4
11.1
14.4
18.3

25
16.43
39.04
37.56

24.3
42

SD

22.22
17.67

15
28

10.3
17.67
17.67

27.3
24.3

21
20

11.3
8.2
11
9

23
21.85

15
27

24.06
24.33
25.56
28.86

14.2
20.6
20.5

18.5
13.6
14.1

9
20.31

23.7
18.6

8
5

35.15
14.11
14.11
21.23
14.66
10.97
25.76
19.76
19.94

17.9
26.5

Total

100
22
11
77
25
21
21
73
33
42
15
15
20
15
16
41
25
29
30
15
52
55
55

808

64
32
33

129

20
34
34
20
80
10
10

9
9

78
9
9

10
21

7
10
56
55
43
55

579

1516

Comparison
Mean

70
56
44
56

32.9
55
55
47

33.5
50

35.8
35.8
38.8

69
69
76

72.08
31
41

35.2
53.35
53.35
53.35

34.8
44.1
53.5

39.3
49.6
49.6

24
47

48.9
48.9

48
48

53.1
38
38
38

33.9
25.91
25.91
44.05
44.05

36.9
37

SD

22.22
17.67

14
26

18.9
17.67
17.67

29.7
17.9

19
17.2
17.2
15.4

16
16
21

17.19
15
27

24.06
22.6
22.6
22.6

17.7
27.4
20.9

19.1
13.1
13.1

8
20.54

33.3
33.3

7
7

37.88
14.11
14.11
14.11
14.85
14.89
14.89
18.63
18.63
19.81

45.4

Total

109
46

8
77
24
10
11
73
29
45

3
3

20
8
8

29
25
28
25
14
17
17
17

646

63
28
32

123

20
15
15
14
80

5
4
5
4

80
3
3
3

18
3
4

27
26
47
55

431

1200

Weight

2.9%
2.5%
2.0%
2.6%
2.6%
2.0%
2.1%
2.5%
2.4%
2.6%
1.2%
1.4%
2.7%
2.1%
2.2%
2.4%
2.3%
2.7%
1.9%
1.6%
2.1%
2.1%
2.0%

50.9%

2.9%
2.1%
2.4%
7.5%

2.2%
2.7%
2.6%
2.9%
2.9%
0.7%
0.6%
2.7%
2.7%
2.3%
1.5%
1.5%
1.3%
2.5%
1.5%
1.3%
2.6%
2.6%
2.7%
2.0%

41.6%

100.0%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-19.00 [-27.98 , -10.02]
-29.00 [-42.14 , -15.86]

-10.00 [-18.53 , -1.47]
-14.90 [-23.47 , -6.33]

-34.00 [-47.31 , -20.69]
-24.00 [-36.89 , -11.11]

-7.50 [-16.75 , 1.75]
-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-2.70 [-24.64 , 19.24]
-13.80 [-34.09 , 6.49]

-22.00 [-29.65 , -14.35]
-21.00 [-33.41 , -8.59]

-39.00 [-50.93 , -27.07]
-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-12.00 [-19.79 , -4.21]
-17.00 [-31.33 , -2.67]
-4.27 [-21.79 , 13.25]

-15.59 [-28.21 , -2.97]
-11.04 [-23.73 , 1.65]
-8.72 [-21.90 , 4.46]

-16.94 [-20.94 , -12.95]

-13.10 [-18.69 , -7.51]
-16.50 [-28.91 , -4.09]

-39.50 [-49.57 , -29.43]
-22.87 [-39.68 , -6.05]

-9.50 [-21.15 , 2.15]
-28.60 [-36.65 , -20.55]
-32.60 [-40.75 , -24.45]

-2.00 [-7.75 , 3.75]
-13.00 [-19.33 , -6.67]
-22.90 [-55.58 , 9.78]

-22.40 [-57.01 , 12.21]
0.00 [-8.06 , 8.06]

-15.00 [-22.60 , -7.40]
-11.90 [-23.29 , -0.51]
-3.60 [-22.04 , 14.84]

-26.90 [-45.34 , -8.46]
-23.60 [-44.29 , -2.91]
-15.60 [-24.89 , -6.31]
-0.91 [-19.62 , 17.80]
-9.48 [-31.11 , 12.15]
-5.01 [-13.74 , 3.72]
-6.49 [-15.38 , 2.40]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-12.20 [-17.10 , -7.30]

-15.40 [-18.49 , -12.31]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 2.1.   (Continued)

Test for overall effect: Z = 9.76 (P < 0.00001)
Test for subgroup differences: Chi² = 2.97, df = 2 (P = 0.23), I² = 32.7%

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 2.2.   Comparison 2: SUBGROUP ANALYSES (Population source), Outcome 2: Pain (/100); Earliest follow-up;
Exercise vs. other conservative treatment

Study or Subgroup

2.2.1 Healthcare populations
Alayat 2014
Alayat 2014
Areeudomwong 2017
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bendix 1995
Bendix 1995
Bid 2017
Cecchi 2010
Cecchi 2010
Chown 2008
Diaz-Arribas 2009
Djavid 2007
Djavid 2007
Ferreira 2007
Ferreira 2007
Fransoo 2006
Fransoo 2006
Frost 1995
Gur 2003
Gur 2003
Hartvigsen 2010
Hartvigsen 2010
Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Machado 2007
McDonough 2013
Noori 2011
Okafor 2012
Rasmussen-Barr 2003
Ryan 2010
Salavati 2016
Saper 2009
Segal-Snir 2016
Shen 2009
Shen 2009
Sorensen 2010
Sousa 2009
Ulger 2017
Valenza 2017
Weifen 2013
Weifen 2013
Weifen 2013
Weifen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 167.43; Chi² = 391.25, df = 45 (P < 0.00001); I² = 88%
Test for overall effect: Z = 3.79 (P = 0.0002)

2.2.2 Occupational populations
Alexandre 2001
Barberini 2011
Jaromi 2012
Jaromi 2018
Kankaanpaa 1999
Maul 2005
Murtezani 2011
Rantonen 2012
Rantonen 2012
Torstensen 1998
Torstensen 1998
Subtotal (95% CI)

Exercise
Mean

37.1
26.4
15.4

30
30
44
27

5.62
25

23.33
73.4

23
43
24
48
40
11
7

12.1
18
29

45.6
37.97

24
12.5
14.7
36.2

47
45

41.5
33.2

14
19.1
26.1

44
70
11
23
49

33.5
21
39

22.5
29.2
24.3
30.6

6
52

5.75
7.51
36.8

40
20
31
29

37.2
50.4

SD

13
12.5
15.6

22.22
18.52

29
23

8.7
20
20

17.2
18.5

16
14
24
25

17.67
17.67

9.9
12
13

19.82
19.38

5.4
14.28

9.9
22
40

27.08
15.3
12.2

16.18
18.9
19.6

21
30

17.67
17.67

22
24.8

16
17.67
17.67
17.67
17.67
17.67

27.2
17.38
17.38

8.3
28.8

20
17
20
27

25.3
27.2

Total

24
28
21
9
9

31
40
61
68
68
22
63
18
19
74
73
19
20
36
25
25
36
32
15
51
15
7

17
39
17
15
17
15
20
15
20
15
15
91
27
56
27
47
47
38

141
1588

14
10
56
67
30
74
50
43
43
70
71

528

Comparison
Mean

56.5
56.5
38.5

30
30
56
56

30.6
8.33
8.33
73.2
36.6

44
44
41
41
20
20

22.1
19
19
42
42

45.7
24.7
43.3
61.4

58
39
44

48.9
22

22.6
28.7

71
70

25.5
25.5

46
47.6
20.8

49
32.4
32.4
32.4
32.4

37
81

7.07
49.3
44.9

50
60
35
35
39
39

SD

10.4
10.4
12.1

22.22
22.22

29
29

14.2
11.67
11.67
11.5

20
20
20
26
26

17.67
17.67
20.1

14
14

21.3
21.3

9
20

8.2
22.7

28
25.24

7.5
11.9

33.82
30.8
14.6

18
19

17.67
17.67

21
28
12

17.67
17.67
17.67
17.67
17.67

35.61
17.38
17.38
7.73
26.7

20
27
28
28
28
28

Total

10
10
21
4
5

17
18
64
34
35
33
63
8
8

39
38
9

10
35
12
13
20
21
15
51
15
7

11
17
13
15
16
12
20
15
15
7
8

94
25
57
27
12
11
12
12

1014

14
12
55
70
24
74
51
20
20
33
34

407

Weight

1.3%
1.3%
1.3%
0.8%
0.9%
1.0%
1.1%
1.3%
1.3%
1.3%
1.3%
1.3%
1.1%
1.1%
1.2%
1.2%
1.1%
1.1%
1.3%
1.2%
1.3%
1.2%
1.2%
1.3%
1.3%
1.3%
0.9%
0.8%
1.1%
1.3%
1.3%
1.0%
1.0%
1.2%
1.1%
1.1%
1.1%
1.1%
1.3%
1.1%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%

53.8%

0.9%
1.1%
1.3%
1.4%
1.1%
1.3%
1.3%
1.1%
1.1%
1.2%
1.2%

12.9%

Mean Difference
IV, Random, 95% CI

-19.40 [-27.68 , -11.12]
-30.10 [-38.04 , -22.16]
-23.10 [-31.54 , -14.66]

0.00 [-26.17 , 26.17]
0.00 [-22.93 , 22.93]

-12.00 [-29.15 , 5.15]
-29.00 [-44.18 , -13.82]
-24.98 [-29.09 , -20.87]

16.67 [10.51 , 22.83]
15.00 [8.87 , 21.13]

0.20 [-7.99 , 8.39]
-13.60 [-20.33 , -6.87]
-1.00 [-16.71 , 14.71]

-20.00 [-35.22 , -4.78]
7.00 [-2.82 , 16.82]

-1.00 [-11.06 , 9.06]
-9.00 [-23.01 , 5.01]

-13.00 [-26.41 , 0.41]
-10.00 [-17.40 , -2.60]

-1.00 [-10.21 , 8.21]
10.00 [0.84 , 19.16]
3.60 [-7.76 , 14.96]

-4.03 [-15.35 , 7.29]
-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]
-11.00 [-36.21 , 14.21]

6.00 [-8.70 , 20.70]
-2.50 [-10.84 , 5.84]

-15.70 [-24.32 , -7.08]
-8.00 [-26.27 , 10.27]
-3.50 [-23.38 , 16.38]

-2.60 [-13.31 , 8.11]
-27.00 [-41.00 , -13.00]

0.00 [-16.29 , 16.29]
-14.50 [-30.35 , 1.35]
-2.50 [-17.66 , 12.66]

3.00 [-3.20 , 9.20]
-14.10 [-28.52 , 0.32]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]

-9.90 [-21.10 , 1.30]
-3.20 [-14.80 , 8.40]
-8.10 [-19.57 , 3.37]
-1.80 [-12.21 , 8.61]

-8.02 [-12.17 , -3.87]

-31.00 [-54.47 , -7.53]
-29.00 [-43.59 , -14.41]

-1.32 [-7.79 , 5.15]
-41.79 [-44.48 , -39.10]

-8.10 [-22.94 , 6.74]
-10.00 [-16.44 , -3.56]

-40.00 [-48.78 , -31.22]
-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

-14.61 [-28.41 , -0.81]

Mean Difference
IV, Random, 95% CI
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Analysis 2.2.   (Continued)
Torstensen 1998
Torstensen 1998
Subtotal (95% CI)
Heterogeneity: Tau² = 504.77; Chi² = 297.84, df = 10 (P < 0.00001); I² = 97%
Test for overall effect: Z = 2.08 (P = 0.04)

2.2.3 General populations or mixed
Bronfort 1996
Bronfort 1996
Bronfort 2011
Bronfort 2011
Cambron 2006
Chan 2017
Cruz-Diaz 2016
Cruz-Diaz 2018
Deyo 1990
Dougherty 2014
Goldby 2006
Hansen 1993
Hemmilä 1997
Kim 2015a
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Niemisto 2003
Ritvanen 2007
Saper 2017
Saper 2017
Schenkman 2009
Soukup 1999
Soukup 1999
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 112.77; Chi² = 194.14, df = 26 (P < 0.00001); I² = 87%
Test for overall effect: Z = 3.70 (P = 0.0002)

Total (95% CI)
Heterogeneity: Tau² = 241.76; Chi² = 1170.88, df = 83 (P < 0.00001); I² = 93%
Test for overall effect: Z = 4.97 (P < 0.00001)
Test for subgroup differences: Chi² = 0.81, df = 2 (P = 0.67), I² = 0%

37.2
50.4

27
35
32
26

22.1
30

38.1
19.5
26.5
38.1

28.81
33.33

30
26.7
37.3

31
32
33
40

25.2
28
50
53
19
18
23
10

25.3
27.2

20
22
22
21

20.4
23

12.1
8.08
24.6

30.88
28.14
21.25
22.63

8.9
18.2

23
24
23
27

23.3
14.11

21
21
21

15.7
16
11

70
71

528

56
40
93
91
86
49
53
32
62
89
78
44
35
27
36
43
73
67
69
96
28

127
129
17
34
38
20

1612

3728

39
39

39
39
29
29

14.6
43

56.9
43.5
25.6

41.42
34.4

33.33
25

52.6
40.8

52
56
56
56

36.1
23
56
56
41
24
24
21

28
28

21
21
19
19

17.67
26

16.3
12.58
24.6

26.52
36.43
21.25
22.63
10.2
21.8

23
26
26
26

23.3
14.11

22
22
40
17
17
23

33
34

407

21
21
50
49

108
43
48
30
60
92
37
59
34
26
32
43
22
23
23

100
33
32
32
9

18
17
24

1086

2507

1.2%
1.2%

12.9%

1.2%
1.2%
1.3%
1.3%
1.3%
1.2%
1.3%
1.3%
1.3%
1.3%
1.1%
1.3%
1.2%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%
1.3%
1.3%
1.3%
1.3%
0.7%
1.2%
1.2%
1.2%

33.3%

100.0%

-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

-14.61 [-28.41 , -0.81]

-12.00 [-22.40 , -1.60]
-4.00 [-15.28 , 7.28]

3.00 [-3.91 , 9.91]
-3.00 [-9.85 , 3.85]
7.50 [2.05 , 12.95]

-13.00 [-23.09 , -2.91]
-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]

0.90 [-7.83 , 9.63]
-3.32 [-11.72 , 5.08]
-5.59 [-18.89 , 7.71]

0.00 [-8.30 , 8.30]
5.00 [-5.68 , 15.68]

-25.90 [-31.06 , -20.74]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-24.00 [-36.18 , -11.82]
-23.00 [-34.97 , -11.03]
-16.00 [-28.39 , -3.61]
-10.90 [-17.43 , -4.37]

5.00 [-2.11 , 12.11]
-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
-6.00 [-15.46 , 3.46]
-1.00 [-10.55 , 8.55]

-11.00 [-21.39 , -0.61]
-8.35 [-12.76 , -3.93]

-9.03 [-12.59 , -5.47]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 2.3.   Comparison 2: SUBGROUP ANALYSES (Population source), Outcome 3: Function (/100); Earliest follow-
up; Exercise vs. no treatment or usual care

Study or Subgroup

2.3.1 Healthcare populations
Albaladejo 2010
Cortell-Tormo 2018
Costa 2009b
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Garcia 2017
Groessl 2017
Highland 2018
Jensen 2012
Kofotolis 2016
Kofotolis 2016
Lee 2016a
Lee 2016a
Little 2014
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Puppin 2011
Quinn 2011
Shaughnessy 2004
Smeets 2008
Smeets 2008
Smeets 2008
Vollenbroek-Hutten 2004
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 15.69; Chi² = 53.86, df = 27 (P = 0.002); I² = 50%
Test for overall effect: Z = 7.11 (P < 0.00001)

2.3.2 Occupational populations
Harts 2008
Harts 2008
Kuukkanen 2000
Nassif 2011
Phattharasupharerk 2019a
Subtotal (95% CI)
Heterogeneity: Tau² = 2.39; Chi² = 4.52, df = 4 (P = 0.34); I² = 12%
Test for overall effect: Z = 1.77 (P = 0.08)

2.3.3 General populations or mixed
Cruz-Diaz 2017
Cruz-Diaz 2017
Hall 2011
Keane 2017
Keane 2017
Kell 2009
Kell 2009
Rydeard 2006a
Steele 2013
Steele 2013
Stephan 2011
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 3.47; Chi² = 14.02, df = 12 (P = 0.30); I² = 14%
Test for overall effect: Z = 4.00 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 11.93; Chi² = 78.42, df = 45 (P = 0.001); I² = 43%
Test for overall effect: Z = 8.29 (P < 0.00001)
Test for subgroup differences: Chi² = 4.63, df = 2 (P = 0.10), I² = 56.8%

Exercise
Mean

31.25
6

40
11.25

42
40

33.21
30.62
18.46
48.26
17.04
33.25
4.58
7.5

27.95
38.79
23.1
22.9

18
13.68
18.4
22.5

26
49.6
47.5

46.74
45.83
31.67

25.42
14.17

10
40.62
8.33

26.46
19.83
29.21
33.2
25.8
24.2
35.9
8.33

14.86
17.98

4.1
17.9

36.97

SD

24.69
6.1

27.08
7.5

13.92
13.92
26.33
19.06
19.25
23.48
8.08

10.17
3.75
8.75

13.92
24.17

7.5
3.6

12.9
9.39
13.3

19.06
14

24.56
21.88
23.01
20.83
19.17

25
16.67

7.6
20.83

15

22.08
20.42
21.49
18.84
20.1

13.27
13.27
5.73

17.95
17.95
7.98

10.49
41.33

Total

100
11
77
25
21
21
73
75
33
42
37
36
15
15
15
20
16
15
41
25
30
15
20
55
55
52
72
50

1062

20
20
27
32
33

132

34
34
80
10
10
9
9

21
7

10
58
43
55

380

1574

Comparison
Mean

33.33
14.5

49.58
21.25

49
49

41.04
37.54
29.33
47.83
45.25
45.25
7.08
7.08

31.08
59.87
26.6
26.6
25.8

25.28
25.5

31.25
44

57.83
57.83
57.83
54.17
32.5

21.67
21.67

11
45.12
16.67

43.37
43.37
33.75
31.56
31.56
39.1
39.1

13.33
23.2
23.2
6.97
20.8

47.85

SD

21.6
11.1

24.58
16.25
13.92
13.92
28.87
19.06
18.96
20.87
16.17
16.17
6.67
6.67

19.87
24.04

5
5

14.1
14.03
15.5

19.06
16

19.92
19.92
19.92
20.83
15.83

16.25
16.25

7.8
23.54
13.33

23.33
23.33
21.87
18.24
18.24
13.27
13.27
7.07

17.95
17.95
12.45
10.28
49.59

Total

109
8

77
24
11
10
73
75
29
45
14
14
3
3

13
20
8
8

29
25
25
14
21
17
17
17
79
50

838

10
9

26
28
32

105

15
15
80
5
4
5
4

18
3
4

16
47
55

271

1214

Weight

3.2%
2.3%
2.4%
2.8%
1.8%
1.8%
2.2%
3.3%
2.0%
2.1%
2.2%
2.1%
2.6%
2.2%
1.3%
1.0%
3.9%
4.5%
3.1%
3.1%
2.6%
1.2%
2.1%
1.5%
1.6%
1.6%
3.1%
2.9%

66.6%

1.0%
1.3%
4.4%
1.6%
2.9%

11.2%

1.1%
1.2%
3.0%
0.6%
0.5%
1.1%
0.9%
4.4%
0.4%
0.6%
3.1%
4.3%
0.8%

22.2%

100.0%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-10.00 [-17.14 , -2.86]
-7.00 [-17.15 , 3.15]
-9.00 [-19.48 , 1.48]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
-10.87 [-20.40 , -1.34]

0.43 [-8.93 , 9.79]
-28.21 [-37.07 , -19.35]
-12.00 [-21.10 , -2.90]

-2.50 [-10.28 , 5.28]
0.42 [-8.33 , 9.17]

-3.13 [-16.03 , 9.77]
-21.08 [-36.02 , -6.14]

-3.50 [-8.55 , 1.55]
-3.70 [-7.61 , 0.21]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-7.10 [-14.82 , 0.62]
-8.75 [-22.63 , 5.13]

-18.00 [-27.19 , -8.81]
-8.23 [-19.71 , 3.25]

-10.33 [-21.43 , 0.77]
-11.09 [-22.44 , 0.26]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-7.86 [-10.03 , -5.70]

3.75 [-11.13 , 18.63]
-7.50 [-20.39 , 5.39]
-1.00 [-5.15 , 3.15]

-4.50 [-15.82 , 6.82]
-8.34 [-15.23 , -1.45]

-3.35 [-7.06 , 0.35]

-16.91 [-30.86 , -2.96]
-23.54 [-37.20 , -9.88]

-4.54 [-11.26 , 2.18]
1.64 [-18.16 , 21.44]

-5.76 [-27.55 , 16.03]
-14.90 [-29.41 , -0.39]
-3.20 [-18.83 , 12.43]

-5.00 [-9.08 , -0.92]
-8.34 [-32.62 , 15.94]
-5.22 [-26.03 , 15.59]

-2.87 [-9.31 , 3.57]
-2.90 [-7.20 , 1.40]

-10.88 [-27.94 , 6.18]
-5.65 [-8.43 , -2.88]

-7.01 [-8.67 , -5.36]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
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Analysis 2.3.   (Continued)

Test for overall effect: Z = 8.29 (P < 0.00001)
Test for subgroup differences: Chi² = 4.63, df = 2 (P = 0.10), I² = 56.8%

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 2.4.   Comparison 2: SUBGROUP ANALYSES (Population source), Outcome 4: Function (/100); Earliest follow-
up; Exercise vs. other conservative treatment

Study or Subgroup

2.4.1 Healthcare populations
Areeudomwong 2017
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bid 2017
Cecchi 2010
Cecchi 2010
Chatzitheodorou 2007
Chown 2008
Djavid 2007
Djavid 2007
Ferreira 2007
Ferreira 2007
Fransoo 2006
Fransoo 2006
Frost 1995
Frost 2004
Gur 2003
Gur 2003
Kim 2017
Little 2014
Longo 2016
Machado 2007
Noori 2011
Okafor 2012
Rasmussen-Barr 2003
Ryan 2010
Salavati 2016
Saper 2009
Segal-Snir 2016
Sousa 2009
Ulger 2017
Underwood 2004
Underwood 2004
Valenza 2017
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 56.38; Chi² = 249.20, df = 34 (P < 0.00001); I² = 86%
Test for overall effect: Z = 2.20 (P = 0.03)

2.4.2 Occupational populations
Maul 2005
Murtezani 2011
Rantonen 2012
Rantonen 2012
Torstensen 1998
Torstensen 1998
Subtotal (95% CI)
Heterogeneity: Tau² = 30.26; Chi² = 26.88, df = 5 (P < 0.0001); I² = 81%
Test for overall effect: Z = 0.82 (P = 0.41)

2.4.3 General populations or mixed
Bronfort 1996
Bronfort 1996
Bronfort 2011
Bronfort 2011
Cambron 2006
Chan 2017
Cruz-Diaz 2016
Cruz-Diaz 2018
Dougherty 2014
Goldby 2006
Michalsen 2016
Miyamoto 2013

Exercise
Mean

7.04
12
8

7.29
22.5

22.08
40

20.8
33.6
48.2

32.92
40.42
4.58

11.25
16.3

18.47
26.25
22.91
21.27
23.16
16.08

50
21.41

25
6

26.67
21.13
35.67
45.83
22.12

47
24.62
18.5

16.96
33.33

25
15.8

14
15

46.2
52.7

15.1
20.9

16.96
18.7

12.08
17.6

16.55
20.83
28.14

31
26.67

15

SD

3.58
5.93
3.7

8.54
19.58
19.58
10.83

8.4
7.4

10.4
23.75
26.25
13.92
13.92
10.3
9.34

14.58
13.33
3.37

13.92
14.92
22.92
10.48
20.8
5.88

17.92
11.82
30.01
26.67
19.96
28.4

20.75
19.33
13.92
19.58

8.33
12.7

11
14

13.1
16.6

17.4
17
20

19.57
15.55
12.6

15.78
8.18

20.19
17.07
20.42
14.17

Total

21
9
9

64
68
68
10
35
18
19
74
73
19
20
29

144
25
25
15
14
7

17
17
15
17
15
20
15
20
57
56

117
146
27
50

1355

74
50
43
43
70
71

351

43
56
91
92
87
47
53
32
89
78
36
43

Comparison
Mean

19.88
8
8

24.12
9.17
9.17

59.58
20.3
41.6
41.6

32.92
32.92
13.75
13.75
21.2

20.27
27.5
27.5

28.93
25.37
33.92
57.5

31.38
10.9

13
17.92
31.93
53.94
58.33

34
37.8

20.33
28.83
29.92
32.92

25
30.6

16
16

46.9
46.9

20.8
20.8
21.3
21.3

11.25
24.4

19.29
37.5

30.51
28.1

22.08
29.58

SD

4.54
6.67
6.67

12
13.75
13.75

15
8

8.8
8.8
25
25

13.92
13.92
14.2
9.29

12.08
12.08
4.61

13.92
20.62
23.96
8.06
4.46

14.71
17.5

17.26
21.32
26.25
25.83
26.8

20.83
21.62
13.92
18.75

12.5
16.9

10
10

13.1
13.1

17.3
17.3

21.74
21.74
17.48
15.8

15.78
7.74

17.42
17.34
18.75
23.75

Total

21
4
5

64
34
35
10
35
8
8

39
38
9

10
32

142
12
13
15
15
7

11
13
15
16
12
20
15
15
25
57

176
125
27
50

1133

74
51
20
20
33
34

232

21
21
49
50

110
43
48
30
92
37
32
43

Weight

2.0%
1.5%
1.7%
1.9%
1.7%
1.7%
1.2%
1.9%
1.6%
1.5%
1.4%
1.3%
1.2%
1.3%
1.7%
2.0%
1.4%
1.5%
2.0%
1.3%
0.7%
0.7%
1.6%
1.2%
1.5%
1.0%
1.4%
0.7%
0.7%
1.2%
1.3%
1.8%
1.8%
1.6%
1.6%

50.5%

1.9%
1.7%
1.8%
1.7%
1.8%
1.7%

10.6%

1.4%
1.4%
1.6%
1.6%
1.8%
1.7%
1.7%
1.9%
1.8%
1.6%
1.4%
1.5%

Mean Difference
IV, Random, 95% CI

-12.84 [-15.31 , -10.37]
4.00 [-3.60 , 11.60]
0.00 [-6.33 , 6.33]

-16.83 [-20.44 , -13.22]
13.33 [6.77 , 19.89]
12.91 [6.40 , 19.42]

-19.58 [-31.05 , -8.11]
0.50 [-3.34 , 4.34]

-8.00 [-14.99 , -1.01]
6.60 [-1.08 , 14.28]
0.00 [-9.53 , 9.53]

7.50 [-2.47 , 17.47]
-9.17 [-20.21 , 1.87]
-2.50 [-13.07 , 8.07]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]

-1.25 [-10.16 , 7.66]
-4.59 [-12.98 , 3.80]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-7.00 [-14.73 , 0.73]
8.75 [-4.68 , 22.18]

-10.80 [-19.97 , -1.63]
-18.27 [-36.90 , 0.36]
-12.50 [-30.19 , 5.19]

-11.88 [-23.25 , -0.51]
9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

0.41 [-7.10 , 7.92]
-3.25 [-6.15 , -0.36]

0.00 [-3.42 , 3.42]
-14.80 [-20.62 , -8.98]

-2.00 [-7.48 , 3.48]
-1.00 [-7.06 , 5.06]
-0.70 [-6.12 , 4.72]
5.80 [-0.06 , 11.66]
-2.06 [-6.97 , 2.86]

-5.70 [-14.74 , 3.34]
0.10 [-8.54 , 8.74]

-4.34 [-11.68 , 3.00]
-2.60 [-9.83 , 4.63]
0.83 [-3.79 , 5.45]

-6.80 [-12.74 , -0.86]
-2.74 [-8.90 , 3.42]

-16.67 [-20.63 , -12.71]
-2.37 [-7.87 , 3.13]
2.90 [-3.85 , 9.65]

4.59 [-4.72 , 13.90]
-14.58 [-22.85 , -6.31]

Mean Difference
IV, Random, 95% CI
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Analysis 2.4.   (Continued)
Goldby 2006
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Niemisto 2003
Ritvanen 2007
Saper 2017
Saper 2017
Schenkman 2009
Sherman 2005
Sherman 2005
Sherman 2011
Sherman 2011
Tilbrook 2011
Vincent 2014a
Vincent 2014a
Subtotal (95% CI)
Heterogeneity: Tau² = 32.41; Chi² = 92.94, df = 26 (P < 0.00001); I² = 72%
Test for overall effect: Z = 3.93 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 44.31; Chi² = 379.29, df = 67 (P < 0.00001); I² = 82%
Test for overall effect: Z = 4.14 (P < 0.0001)
Test for subgroup differences: Chi² = 1.89, df = 2 (P = 0.39), I² = 0%

31
26.67

15
25.42
32.5

28.33
14.7

17
47.83
49.13
15.81
12.92
22.08
18.74
19.26
23.75
34.17
20.83

17.07
20.42
14.17
22.92
21.67
21.67

11.6
13.27
21.3

22.17
10.4

15
18.75
16.28
17.56
20.31
22.92
17.08

78
36
43
69
67
73
96
28

127
129
17
36
35
91
92

156
18
17

1798

3504

28.1
22.08
29.58
47.08
47.08
47.08
18.6

12
53.48
53.48
10.4

26.67
26.67
28.52
28.52
32.17
26.25
26.25

17.34
18.75
23.75
25.42
25.42
25.42

11
13.27
21.74
21.74
16.64
21.67
21.67
20.61
20.61
20.31
17.5
17.5

37
32
43
23
23
22

100
33
32
32
9

15
15
22
23

136
7
7

1075

2440

1.6%
1.4%
1.5%
1.1%
1.2%
1.1%
2.0%
1.6%
1.5%
1.5%
1.1%
1.1%
1.1%
1.4%
1.4%
1.8%
0.8%
0.9%

38.9%

100.0%

2.90 [-3.85 , 9.65]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-21.66 [-33.37 , -9.95]
-14.58 [-26.19 , -2.97]
-18.75 [-30.48 , -7.02]

-3.90 [-7.07 , -0.73]
5.00 [-1.68 , 11.68]

-5.65 [-14.04 , 2.74]
-4.35 [-12.80 , 4.10]
5.41 [-6.53 , 17.35]

-13.75 [-25.76 , -1.74]
-4.59 [-17.19 , 8.01]

-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]
-8.42 [-13.09 , -3.75]

7.92 [-8.82 , 24.66]
-5.42 [-20.72 , 9.88]
-5.41 [-8.10 , -2.71]

-3.97 [-5.85 , -2.09]

-100 -50 0 50 100
Favours exercise Favours comparision

 
 

Comparison 3.   SUBGROUP ANALYSES (Symptom duration)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Pain (/100): Earliest follow-up; Exer-
cise vs. no treatment or usual care

35 2746 Mean Difference (IV, Ran-
dom, 95% CI)

-15.20 [-18.24,
-12.16]

3.1.1 Moderate duration of symptoms
(12 weeks - 3 years)

8 523 Mean Difference (IV, Ran-
dom, 95% CI)

-16.41 [-22.55,
-10.26]

3.1.2 Long duration of symptoms (> 3
years)

13 1318 Mean Difference (IV, Ran-
dom, 95% CI)

-8.54 [-11.05,
-6.02]

3.1.3 Duration of chronic symptoms not
specified

14 905 Mean Difference (IV, Ran-
dom, 95% CI)

-21.55 [-26.57,
-16.52]

3.2 Pain (/100): Earliest follow-up; Exer-
cise vs. other conservative treatment

64 6295 Mean Difference (IV, Ran-
dom, 95% CI)

-9.10 [-12.63,
-5.58]

3.2.1 Moderate duration of symptoms
(12 weeks - 3 years)

17 1555 Mean Difference (IV, Ran-
dom, 95% CI)

-10.57 [-18.12,
-3.03]

3.2.2 Long duration of symptoms (> 3
years)

17 2094 Mean Difference (IV, Ran-
dom, 95% CI)

-6.75 [-11.68,
-1.82]

3.2.3 Duration of chronic symptoms not
specified

30 2646 Mean Difference (IV, Ran-
dom, 95% CI)

-9.46 [-14.22,
-4.70]

3.3 Function (/100): Earliest follow-up;
Exercise vs. no treatment or usual care

38 2942 Mean Difference (IV, Ran-
dom, 95% CI)

-6.82 [-8.32, -5.32]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.3.1 Moderate duration of symptoms
(12 weeks - 3 years)

8 543 Mean Difference (IV, Ran-
dom, 95% CI)

-4.74 [-7.08, -2.41]

3.3.2 Long duration of symptoms (> 3
years)

13 1295 Mean Difference (IV, Ran-
dom, 95% CI)

-5.58 [-7.41, -3.74]

3.3.3 Duration of chronic symptoms not
specified

17 1104 Mean Difference (IV, Ran-
dom, 95% CI)

-8.50 [-11.44,
-5.56]

3.4 Function (/100): Earliest follow-up;
Exercise vs. other conservative treat-
ment

52 6004 Mean Difference (IV, Ran-
dom, 95% CI)

-4.11 [-5.98, -2.24]

3.4.1 Moderate duration of symptoms
(12 weeks - 3 years)

15 1736 Mean Difference (IV, Ran-
dom, 95% CI)

-4.80 [-7.78, -1.81]

3.4.2 Long duration of symptoms (>3
years)

15 2076 Mean Difference (IV, Ran-
dom, 95% CI)

-4.87 [-8.52, -1.23]

3.4.3 Duration of chronic symptoms not
specified

22 2192 Mean Difference (IV, Ran-
dom, 95% CI)

-3.00 [-6.20, 0.20]
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Analysis 3.1.   Comparison 3: SUBGROUP ANALYSES (Symptom duration), Outcome 1: Pain (/100): Earliest follow-up;
Exercise vs. no treatment or usual care

Study or Subgroup

3.1.1 Moderate duration of symptoms (12 weeks - 3 years)
Albaladejo 2010
Cortell-Tormo 2018
Jensen 2012
Kell 2009
Kell 2009
Masharawi 2013
Mazloum 2018
Mazloum 2018
Moseley 2002
Oh 2014
Oh 2014
Oh 2014
Subtotal (95% CI)
Heterogeneity: Tau² = 83.48; Chi² = 49.20, df = 11 (P < 0.00001); I² = 78%
Test for overall effect: Z = 5.23 (P < 0.00001)

3.1.2 Long duration of symptoms (> 3 years)
Chen 2014
Costa 2009b
Garcia 2017
Gladwell 2006
Muharram 2011
Quinn 2011
Rydeard 2006a
Schinhan 2016
Smeets 2008
Smeets 2008
Smeets 2008
Steele 2013
Steele 2013
Teut 2016
Teut 2016
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 3.33; Chi² = 18.22, df = 16 (P = 0.31); I² = 12%
Test for overall effect: Z = 6.65 (P < 0.00001)

3.1.3 Duration of chronic symptoms not specified
Arampatzis 2017
Cabak 2017
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Hall 2011
Highland 2018
Keane 2017
Keane 2017
Lee 2016a
Lee 2016a
Morone 2011
Morone 2012
Nassif 2011
Phattharasupharerk 2019a
Puppin 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 74.33; Chi² = 57.55, df = 17 (P < 0.00001); I² = 70%
Test for overall effect: Z = 8.41 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 75.83; Chi² = 181.55, df = 46 (P < 0.00001); I² = 75%
Test for overall effect: Z = 9.80 (P < 0.00001)
Test for subgroup differences: Chi² = 23.08, df = 2 (P < 0.00001), I² = 91.3%

Exercise
Mean

60
15
45
48
33

16.8
48
30
19

11.1
14.4
34.4

21.7
46

39.5
22

41.2
30.93

18.3
13.3

42.31
37.76
44.63
16.43

25
39.04
37.56

24.3
42

29.8
37
21
17
18
31
21
34

27.5
26

26.5
22

33.1
45

42.4
27.6

14
24

SD

22.22
15
21

8
5

8.2
11
9

15
14.11
21.23
14.11

14.2
28

27.3
9

35.15
24.06
14.66

10.5
25.56
24.33
28.86
25.76
10.97
19.76
19.94

17.9
26.5

18.5
17.67

13.6
14.1
10.3

17.67
17.67
20.31

24.3
23.7
18.6
11.3

20
23

21.85
20.6
20.5

27

Total

100
11
42

9
9

20
15
16
29

9
10

9
279

64
77
73
20
78
15
21
15
55
52
55

7
10
55
56
43
55

751

20
22
34
34
25
21
21
80
33
10
10
15
15
41
25
32
33
30

501

1531

Comparison
Mean

70
44
50
48
48

38.8
69
69
31
38
38
38

34.8
56
47
24

53.1
35.2
33.9

21
53.35
53.35
53.35
25.91
25.91
44.05
44.05

36.9
37

39.3
56

49.6
49.6
32.9

55
55
47

33.5
48.9
48.9
35.8
35.8

76
72.08

44.1
53.5

41

SD

22.22
14
19

7
7

15.4
16
16
15

14.11
14.11
14.11

17.7
26

29.7
8

37.88
24.06
14.85

17.3
22.6
22.6
22.6

14.89
14.89
18.63
18.63
19.81

45.4

19.1
17.67

13.1
13.1
18.9

17.67
17.67
20.54

17.9
33.3
33.3
17.2
17.2

21
17.19

27.4
20.9

27

Total

109
8

45
5
4

20
8
8

28
3
3
3

244

63
77
73
14
80
14
18
15
17
17
17

3
4

26
27
47
55

567

20
46
15
15
24
11
10
80
29

4
5
3
3

29
25
28
32
25

404

1215

Weight

2.8%
2.0%
2.6%
2.6%
2.6%
2.6%
2.1%
2.1%
2.6%
1.5%
1.3%
1.5%

26.3%

2.9%
2.5%
2.5%
2.9%
2.2%
1.5%
2.4%
2.3%
2.0%
2.1%
2.0%
1.0%
1.7%
2.5%
2.5%
2.6%
1.9%

37.5%

2.2%
2.5%
2.6%
2.6%
2.5%
2.0%
2.0%
2.8%
2.3%
0.6%
0.7%
1.3%
1.2%
2.3%
2.3%
2.1%
2.4%
1.9%

36.1%

100.0%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-29.00 [-42.14 , -15.86]

-5.00 [-13.44 , 3.44]
0.00 [-8.06 , 8.06]

-15.00 [-22.60 , -7.40]
-22.00 [-29.65 , -14.35]

-21.00 [-33.41 , -8.59]
-39.00 [-50.93 , -27.07]

-12.00 [-19.79 , -4.21]
-26.90 [-45.34 , -8.46]
-23.60 [-44.29 , -2.91]
-3.60 [-22.04 , 14.84]

-16.41 [-22.55 , -10.26]

-13.10 [-18.69 , -7.51]
-10.00 [-18.53 , -1.47]

-7.50 [-16.75 , 1.75]
-2.00 [-7.75 , 3.75]

-11.90 [-23.29 , -0.51]
-4.27 [-21.79 , 13.25]

-15.60 [-24.89 , -6.31]
-7.70 [-17.94 , 2.54]

-11.04 [-23.73 , 1.65]
-15.59 [-28.21 , -2.97]

-8.72 [-21.90 , 4.46]
-9.48 [-34.94 , 15.98]
-0.91 [-17.01 , 15.19]

-5.01 [-13.87 , 3.85]
-6.49 [-15.25 , 2.27]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-8.54 [-11.05 , -6.02]

-9.50 [-21.15 , 2.15]
-19.00 [-27.98 , -10.02]
-28.60 [-36.65 , -20.55]
-32.60 [-40.75 , -24.45]

-14.90 [-23.47 , -6.33]
-24.00 [-36.89 , -11.11]
-34.00 [-47.31 , -20.69]

-13.00 [-19.33 , -6.67]
-6.00 [-16.54 , 4.54]

-22.90 [-58.69 , 12.89]
-22.40 [-53.78 , 8.98]
-13.80 [-34.09 , 6.49]
-2.70 [-24.64 , 19.24]

-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-16.50 [-28.91 , -4.09]
-39.50 [-49.57 , -29.43]

-17.00 [-31.33 , -2.67]
-21.55 [-26.57 , -16.52]

-15.20 [-18.24 , -12.16]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 3.1.   (Continued)

Heterogeneity: Tau² = 75.83; Chi² = 181.55, df = 46 (P < 0.00001); I² = 75%
Test for overall effect: Z = 9.80 (P < 0.00001)
Test for subgroup differences: Chi² = 23.08, df = 2 (P < 0.00001), I² = 91.3%
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Analysis 3.2.   Comparison 3: SUBGROUP ANALYSES (Symptom duration), Outcome 2: Pain (/100): Earliest follow-up;
Exercise vs. other conservative treatment

Study or Subgroup

3.2.1 Moderate duration of symptoms (12 weeks - 3 years)
Alayat 2014
Alayat 2014
Areeudomwong 2017
Bronfort 1996
Bronfort 1996
Chan 2017
Djavid 2007
Djavid 2007
Frost 1995
Gur 2003
Gur 2003
Hansen 1993
Jaromi 2012
Jaromi 2018
Kim 2015a
Longo 2016
Rantonen 2012
Rantonen 2012
Rasmussen-Barr 2003
Ritvanen 2007
Valenza 2017
Weifen 2013
Weifen 2013
Weifen 2013
Weifen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 338.40; Chi² = 488.03, df = 24 (P < 0.00001); I² = 95%
Test for overall effect: Z = 2.75 (P = 0.006)

3.2.2 Long duration of symptoms (> 3 years)
Bid 2017
Deyo 1990
Dougherty 2014
Ferreira 2007
Ferreira 2007
Goldby 2006
Hemmilä 1997
Machado 2007
Maul 2005
McDonough 2013
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Niemisto 2003
Salavati 2016
Soukup 1999
Soukup 1999
Torstensen 1998
Torstensen 1998
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 109.02; Chi² = 125.50, df = 21 (P < 0.00001); I² = 83%
Test for overall effect: Z = 2.69 (P = 0.007)

3.2.3 Duration of chronic symptoms not specified
Alexandre 2001
Barberini 2011
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bendix 1995
Bendix 1995

Exercise
Mean

37.1
26.4
15.4

27
35
30
43
24

12.1
18
29

33.33
5.75
7.51
26.7
36.2

29
31
14
28
39

24.3
22.5
29.2
30.6

5.62
26.5
38.1

40
48

28.81
30
47
40
45

37.3
31
33
40
32

25.2
26.1

18
23

37.2
50.4

10

6
52
30
30
27
44

SD

13
12.5
15.6

20
22
23
16
14

9.9
12
13

21.25
17.38

8.3
8.9
22
27
20

16.18
14.11
17.67
17.67
17.67
17.67
17.67

8.7
24.6

30.88
25
24

28.14
22.63

40
20

27.08
18.2

23
23
27
24

23.3
19.6
15.7

16
25.3
27.2

11

27.2
17.38
18.52
22.22

23
29

Total

28
24
21
40
56
49
18
19
36
25
25
44
56
67
27
7

43
43
17
28
27
47

141
47
38

973

61
62
89
74
73
78
35
17
74
39
36
43
69
73
67
96
20
34
38
70
71
20

1239

14
10
9
9

31
40

Comparison
Mean

56.5
56.5
38.5

39
39
43
44
44

22.1
19
19

33.33
7.07
49.3
52.6
61.4

35
35
22
23
49

32.4
32.4
32.4
32.4

30.6
25.6

41.42
41
41

34.4
25
58
50
39

40.8
52
56
56
56

36.1
28.7

24
24
39
39
21

37
81
30
30
56
56

SD

10.4
10.4
12.1

21
21
26
20
20

20.1
14
14

21.25
17.38
7.73
10.2
22.7

28
28

33.82
14.11
17.67
17.67
17.67
17.67
17.67

14.2
24.6

26.52
26
26

36.43
22.63

28
20

25.24
21.8

23
26
26
26

23.3
14.6

17
17
28
28
23

35.61
17.38
22.22
22.22

29
29

Total

10
10
21
21
21
43
8
8

35
12
13
59
55
70
26
7

20
20
16
33
27
12
12
11
12

582

64
60
92
39
38
37
34
11
74
17
32
43
23
22
23

100
20
18
17
33
34
24

855

14
12
5
4

17
18

Weight

1.3%
1.3%
1.3%
1.2%
1.2%
1.2%
1.1%
1.1%
1.3%
1.2%
1.2%
1.3%
1.3%
1.3%
1.3%
0.8%
1.1%
1.1%
1.0%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%

29.8%

1.3%
1.2%
1.3%
1.2%
1.2%
1.1%
1.2%
0.8%
1.3%
1.1%
1.2%
1.2%
1.2%
1.2%
1.2%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%

26.2%

0.8%
1.1%
0.9%
0.8%
1.1%
1.1%

Mean Difference
IV, Random, 95% CI

-19.40 [-27.45 , -11.35]
-30.10 [-38.26 , -21.94]
-23.10 [-31.54 , -14.66]
-12.00 [-22.91 , -1.09]

-4.00 [-14.67 , 6.67]
-13.00 [-23.09 , -2.91]
-1.00 [-16.71 , 14.71]

-20.00 [-35.22 , -4.78]
-10.00 [-17.40 , -2.60]

-1.00 [-10.21 , 8.21]
10.00 [0.84 , 19.16]

0.00 [-8.30 , 8.30]
-1.32 [-7.79 , 5.15]

-41.79 [-44.48 , -39.10]
-25.90 [-31.06 , -20.74]
-25.20 [-48.62 , -1.78]

-6.00 [-20.69 , 8.69]
-4.00 [-17.65 , 9.65]

-8.00 [-26.27 , 10.27]
5.00 [-2.11 , 12.11]

-10.00 [-19.43 , -0.57]
-8.10 [-19.30 , 3.10]
-9.90 [-20.31 , 0.51]
-3.20 [-14.80 , 8.40]
-1.80 [-13.27 , 9.67]

-10.57 [-18.12 , -3.03]

-24.98 [-29.09 , -20.87]
0.90 [-7.83 , 9.63]

-3.32 [-11.72 , 5.08]
-1.00 [-10.95 , 8.95]
7.00 [-2.93 , 16.93]

-5.59 [-18.89 , 7.71]
5.00 [-5.68 , 15.68]

-11.00 [-36.21 , 14.21]
-10.00 [-16.44 , -3.56]

6.00 [-8.70 , 20.70]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-23.00 [-34.93 , -11.07]
-16.00 [-28.51 , -3.49]

-24.00 [-36.08 , -11.92]
-10.90 [-17.43 , -4.37]

-2.60 [-13.31 , 8.11]
-6.00 [-15.46 , 3.46]
-1.00 [-10.55 , 8.55]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

-11.00 [-21.39 , -0.61]
-6.75 [-11.68 , -1.82]

-31.00 [-54.47 , -7.53]
-29.00 [-43.59 , -14.41]

0.00 [-22.93 , 22.93]
0.00 [-26.17 , 26.17]

-29.00 [-44.99 , -13.01]
-12.00 [-28.13 , 4.13]

Mean Difference
IV, Random, 95% CI
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Analysis 3.2.   (Continued)
Bellido-Fernandez 2018
Bendix 1995
Bendix 1995
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Diaz-Arribas 2009
Fransoo 2006
Fransoo 2006
Hartvigsen 2010
Hartvigsen 2010
Kankaanpaa 1999
Kim 2017
Kumar 2009a
Kumar 2009b
Murtezani 2011
Natour 2015
Noori 2011
Okafor 2012
Ryan 2010
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Shen 2009
Shen 2009
Sorensen 2010
Sousa 2009
Ulger 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 185.36; Chi² = 394.94, df = 37 (P < 0.00001); I² = 91%
Test for overall effect: Z = 3.90 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 239.79; Chi² = 1168.81, df = 84 (P < 0.00001); I² = 93%
Test for overall effect: Z = 5.06 (P < 0.00001)
Test for subgroup differences: Chi² = 0.93, df = 2 (P = 0.63), I² = 0%

30
27
44
26
32

22.1
25

23.33
73.4
38.1
19.5

23
11
7

45.6
37.97
36.8

24
12.5
14.7

20
40.4
41.5
33.2
19.1

44
50
53
19
70
23
11
49

33.5
21

22.22
23
29
21
22

20.4
20
20

17.2
12.1
8.08
18.5

17.67
17.67
19.82
19.38
28.8
5.4

14.28
9.9
17

24.2
15.3
12.2
18.9

21
21
21
21
30

17.67
17.67

22
24.8

16

9
31
40
93
91
86
68
68
22
53
32
63
19
20
36
32
30
15
51
15
50
30
17
15
15
15

129
127
17
20
15
15
91
27
56

1546

3758

30
56
56
29
29

14.6
8.33
8.33
73.2
56.9
43.5
36.6

20
20
42
42

44.9
45.7
24.7
43.3

60
55.8

44
48.9
22.6

71
56
56
41
70

25.5
25.5

46
47.6
20.8

22.22
29
29
19
19

17.67
11.67
11.67
11.5
16.3

12.58
20

17.67
17.67
21.3
21.3
26.7

9
20

8.2
27

26.8
7.5

11.9
30.8

18
22
22
40
19

17.67
17.67

21
28
12

4
17
18
50
49

108
34
35
33
48
30
63
9

10
20
21
24
15
51
15
51
30
13
15
12
15
32
32
9

15
7
8

94
25
57

1100

2537

0.8%
1.1%
1.1%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.1%
1.1%
1.2%
1.2%
1.1%
1.3%
1.3%
1.3%
1.2%
1.1%
1.3%
1.2%
0.9%
1.1%
1.3%
1.3%
0.7%
1.0%
1.1%
1.1%
1.3%
1.1%
1.3%

44.0%

100.0%

0.00 [-26.17 , 26.17]
-29.00 [-44.99 , -13.01]

-12.00 [-28.13 , 4.13]
-3.00 [-9.78 , 3.78]
3.00 [-3.98 , 9.98]
7.50 [2.05 , 12.95]

16.67 [10.51 , 22.83]
15.00 [8.87 , 21.13]

0.20 [-7.99 , 8.39]
-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]
-13.60 [-20.33 , -6.87]

-9.00 [-23.01 , 5.01]
-13.00 [-26.41 , 0.41]

3.60 [-7.76 , 14.96]
-4.03 [-15.35 , 7.29]
-8.10 [-22.94 , 6.74]

-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-40.00 [-48.78 , -31.22]
-15.40 [-28.32 , -2.48]

-2.50 [-10.84 , 5.84]
-15.70 [-24.32 , -7.08]
-3.50 [-23.38 , 16.38]

-27.00 [-41.00 , -13.00]
-6.00 [-14.44 , 2.44]
-3.00 [-11.45 , 5.45]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

-2.50 [-18.35 , 13.35]
-14.50 [-29.66 , 0.66]

3.00 [-3.20 , 9.20]
-14.10 [-28.52 , 0.32]

0.20 [-5.02 , 5.42]
-9.46 [-14.22 , -4.70]

-9.10 [-12.63 , -5.58]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 3.3.   Comparison 3: SUBGROUP ANALYSES (Symptom duration), Outcome 3: Function (/100): Earliest
follow-up; Exercise vs. no treatment or usual care

Study or Subgroup

3.3.1 Moderate duration of symptoms (12 weeks - 3 years)
Albaladejo 2010
Cortell-Tormo 2018
Jensen 2012
Kell 2009
Kell 2009
Kofotolis 2006
Kofotolis 2006
Little 2014
Masharawi 2013
Mazloum 2018
Mazloum 2018
Subtotal (95% CI)
Heterogeneity: Tau² = 0.68; Chi² = 10.43, df = 10 (P = 0.40); I² = 4%
Test for overall effect: Z = 3.98 (P < 0.0001)

3.3.2 Long duration of symptoms (> 3 years)
Costa 2009b
Garcia 2017
Groessl 2017
Harts 2008
Harts 2008
Quinn 2011
Rydeard 2006a
Schinhan 2016
Smeets 2008
Smeets 2008
Smeets 2008
Steele 2013
Steele 2013
Vollenbroek-Hutten 2004
Weiner 2008
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 9.41, df = 16 (P = 0.90); I² = 0%
Test for overall effect: Z = 5.96 (P < 0.00001)

3.3.3 Duration of chronic symptoms not specified
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Hall 2011
Highland 2018
Keane 2017
Keane 2017
Kofotolis 2016
Kofotolis 2016
Kuukkanen 2000
Lee 2016a
Lee 2016a
Morone 2011
Morone 2012
Nassif 2011
Patti 2016
Phattharasupharerk 2019a
Puppin 2011
Shaughnessy 2004
Stephan 2011
Subtotal (95% CI)
Heterogeneity: Tau² = 27.91; Chi² = 55.27, df = 21 (P < 0.0001); I² = 62%
Test for overall effect: Z = 5.67 (P < 0.00001)

Exercise
Mean

31.25
6

48.26
24.2
35.9

20
21.2

27.95
38.79
23.1
22.9

40
33.21
30.62
25.42
14.17
22.5
8.33
6.4

46.74
49.6
47.5

14.86
17.98
45.83
31.67
17.9

36.97

19.83
26.46
11.25

40
42

29.21
18.46
25.8
33.2

33.25
17.04

10
7.5

4.58
18

13.68
40.62

13
8.33
18.4

26
4.1

SD

24.69
6.1

23.48
13.27
13.27
13.92
13.92
13.92
24.17

7.5
3.6

27.08
26.33
19.06

25
16.67
19.06
5.73
5.36

23.01
24.56
21.88
17.95
17.95
20.83
19.17
10.49
41.33

20.42
22.08

7.5
13.92
13.92
21.49
19.25
20.1

18.84
10.17
8.08
7.6

8.75
3.75
12.9
9.39

20.83
8

15
13.3

14
7.98

Total

100
11
42
9
9

28
28
15
20
15
16

293

77
73
75
20
20
15
21
15
55
55
52
7

10
72
50
43
55

715

34
34
25
21
21
80
33
10
10
36
37
27
15
15
41
25
32
19
33
30
20
58

656

Comparison
Mean

33.33
14.5

47.83
39.1
39.1

28
28

31.08
59.87
26.6
26.6

49.58
41.04
37.54
21.67
21.67
31.25
13.33
11.46
57.83
57.83
57.83
23.2
23.2

54.17
32.5
20.8

47.85

43.37
43.37
21.25

49
49

33.75
29.33
31.56
31.56
45.25
45.25

11
7.08
7.08
25.8

25.28
45.12
16.8

16.67
25.5

44
6.97

SD

21.6
11.1

20.87
13.27
13.27
13.92
13.92
19.87
24.04

5
5

24.58
28.87
19.06
16.25
16.25
19.06
7.07
8.6

19.92
19.92
19.92
17.95
17.95
20.83
15.83
10.28
49.59

23.33
23.33
16.25
13.92
13.92
21.87
18.96
18.24
18.24
16.17
16.17

7.8
6.67
6.67
14.1

14.03
23.54
15.6

13.33
15.5

16
12.45

Total

109
8

45
5
4

15
15
13
20
8
8

250

77
73
75
9

10
14
18
15
17
17
17
3
4

79
50
47
55

580

15
15
24
10
11
80
29
5
4

14
14
26
3
3

29
25
28
19
32
25
21
16

448

Weight

2.9%
2.1%
1.8%
0.9%
0.8%
2.0%
2.0%
1.1%
0.9%
3.6%
4.3%

22.4%

2.2%
1.9%
3.0%
0.8%
1.2%
1.0%
4.2%
3.6%
1.4%
1.3%
1.4%
0.4%
0.5%
2.8%
2.7%
4.1%
0.7%

33.1%

1.0%
1.0%
2.6%
1.5%
1.6%
2.7%
1.8%
0.5%
0.5%
1.9%
2.0%
4.2%
2.0%
2.3%
2.9%
2.8%
1.4%
2.3%
2.7%
2.3%
1.9%
2.9%

44.5%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]

0.43 [-8.93 , 9.79]
-14.90 [-29.41 , -0.39]
-3.20 [-18.83 , 12.43]
-8.00 [-16.73 , 0.73]
-6.80 [-15.53 , 1.93]
-3.13 [-16.03 , 9.77]

-21.08 [-36.02 , -6.14]
-3.50 [-8.64 , 1.64]
-3.70 [-7.59 , 0.19]

-4.74 [-7.08 , -2.41]

-9.58 [-17.75 , -1.41]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
3.75 [-11.51 , 19.01]
-7.50 [-19.94 , 4.94]
-8.75 [-22.63 , 5.13]
-5.00 [-9.08 , -0.92]
-5.06 [-10.19 , 0.07]

-11.09 [-22.34 , 0.16]
-8.23 [-19.71 , 3.25]

-10.33 [-21.51 , 0.85]
-8.34 [-32.62 , 15.94]
-5.22 [-26.03 , 15.59]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-2.90 [-7.20 , 1.40]

-10.88 [-27.94 , 6.18]
-5.58 [-7.41 , -3.74]

-23.54 [-37.20 , -9.88]
-16.91 [-30.86 , -2.96]
-10.00 [-17.14 , -2.86]

-9.00 [-19.48 , 1.48]
-7.00 [-17.15 , 3.15]
-4.54 [-11.26 , 2.18]

-10.87 [-20.40 , -1.34]
-5.76 [-26.03 , 14.51]
1.64 [-19.71 , 22.99]

-12.00 [-21.10 , -2.90]
-28.21 [-37.07 , -19.35]

-1.00 [-5.15 , 3.15]
0.42 [-8.33 , 9.17]

-2.50 [-10.28 , 5.28]
-7.80 [-14.28 , -1.32]

-11.60 [-18.22 , -4.98]
-4.50 [-15.82 , 6.82]
-3.80 [-11.68 , 4.08]

-8.34 [-15.23 , -1.45]
-7.10 [-14.82 , 0.62]

-18.00 [-27.19 , -8.81]
-2.87 [-9.31 , 3.57]

-8.50 [-11.44 , -5.56]

Mean Difference
IV, Random, 95% CI
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Analysis 3.3.   (Continued)

Test for overall effect: Z = 5.67 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 9.62; Chi² = 78.94, df = 49 (P = 0.004); I² = 38%
Test for overall effect: Z = 8.90 (P < 0.00001)
Test for subgroup differences: Chi² = 4.06, df = 2 (P = 0.13), I² = 50.7%

1664 1278 100.0% -6.82 [-8.32 , -5.32]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 3.4.   Comparison 3: SUBGROUP ANALYSES (Symptom duration), Outcome 4: Function (/100): Earliest
follow-up; Exercise vs. other conservative treatment

Study or Subgroup

3.4.1 Moderate duration of symptoms (12 weeks - 3 years)
Areeudomwong 2017
Bronfort 1996
Bronfort 1996
Chan 2017
Djavid 2007
Djavid 2007
Frost 1995
Gur 2003
Gur 2003
Little 2014
Longo 2016
Rantonen 2012
Rantonen 2012
Rasmussen-Barr 2003
Ritvanen 2007
Sherman 2005
Sherman 2005
Tilbrook 2011
Underwood 2004
Underwood 2004
Valenza 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 33.42; Chi² = 86.10, df = 20 (P < 0.00001); I² = 77%
Test for overall effect: Z = 3.15 (P = 0.002)

3.4.2 Long duration of symptoms (>3 years)
Bid 2017
Dougherty 2014
Ferreira 2007
Ferreira 2007
Goldby 2006
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Niemisto 2003
Salavati 2016
Sherman 2011
Sherman 2011
Torstensen 1998
Torstensen 1998
Vincent 2014a
Vincent 2014a
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 51.73; Chi² = 111.12, df = 20 (P < 0.00001); I² = 82%
Test for overall effect: Z = 2.62 (P = 0.009)

3.4.3 Duration of chronic symptoms not specified
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chatzitheodorou 2007
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018

Exercise
Mean

7.04
20.9
15.1
17.6
33.6
48.2
16.3

22.91
26.25
23.16
16.08

15
14
6

17
12.92
22.08
23.75
24.62
18.5

16.96

7.29
28.14
32.92
40.42

31
50
25

26.67
15

25.42
32.5

28.33
14.7

21.13
18.74
19.26
52.7
46.2

34.17
20.83
33.33

12
8

16.96
18.7

12.08
22.5

22.08
40

20.8
16.55
20.83

SD

3.58
17

17.4
12.6
7.4

10.4
10.3

13.33
14.58
13.92
14.92

14
11

5.88
13.27

15
18.75
20.31
20.75
19.33
13.92

8.54
20.19
23.75
26.25
17.07
22.92
8.33

20.42
14.17
22.92
21.67
21.67

11.6
11.82
16.28
17.56
16.6
13.1

22.92
17.08
19.58

5.93
3.7
20

19.57
15.55
19.58
19.58
10.83

8.4
15.78
8.18

Total

21
43
56
47
18
19
29
25
25
14
7

43
43
17
28
36
35

156
117
146
27

952

64
89
73
74
78
17
74
36
43
73
69
67
96
20
92
91
71
70
17
18
50

1282

9
9

91
92
87
68
68
10
35
53
32

Comparison
Mean

19.88
20.8
20.8
24.4
41.6
41.6
21.2
27.5
27.5

25.37
33.92

16
16
13
12

26.67
26.67
32.17
20.33
28.83
29.92

24.12
30.51
32.92
32.92
28.1
57.5

25
22.08
29.58
47.08
47.08
47.08
18.6

31.93
28.52
28.52
46.9
46.9

26.25
26.25
32.92

8
8

21.3
21.3

11.25
9.17
9.17

59.58
20.3

19.29
37.5

SD

4.54
17.3
17.3
15.8
8.8
8.8

14.2
12.08
12.08
13.92
20.62

10
10

14.71
13.27
21.67
21.67
20.31
20.83
21.62
13.92

12
17.42

25
25

17.34
23.96
12.5

18.75
23.75
25.42
25.42
25.42

11
17.26
20.61
20.61
13.1
13.1
17.5
17.5

18.75

6.67
6.67

21.74
21.74
17.48
13.75
13.75

15
8

15.78
7.74

Total

21
21
21
43
8
8

32
12
13
15
7

20
20
16
33
15
15

136
176
125
27

784

64
92
38
39
37
11
74
32
43
22
23
23

100
20
23
22
34
33
7
7

50
794

4
5

49
50

110
35
34
10
35
48
30

Weight

2.0%
1.4%
1.4%
1.7%
1.6%
1.5%
1.7%
1.4%
1.4%
1.3%
0.7%
1.7%
1.7%
1.5%
1.6%
1.1%
1.1%
1.8%
1.8%
1.8%
1.5%

31.7%

1.9%
1.7%
1.3%
1.3%
1.6%
0.7%
1.9%
1.4%
1.5%
1.1%
1.1%
1.1%
1.9%
1.4%
1.4%
1.4%
1.7%
1.7%
0.8%
0.9%
1.5%

29.4%

1.5%
1.7%
1.6%
1.6%
1.8%
1.6%
1.6%
1.2%
1.9%
1.7%
1.9%

Mean Difference
IV, Random, 95% CI

-12.84 [-15.31 , -10.37]
0.10 [-8.88 , 9.08]

-5.70 [-14.39 , 2.99]
-6.80 [-12.74 , -0.86]
-8.00 [-14.99 , -1.01]

6.60 [-1.08 , 14.28]
-4.90 [-11.09 , 1.29]
-4.59 [-13.19 , 4.01]
-1.25 [-9.96 , 7.46]

-2.21 [-12.35 , 7.93]
-17.84 [-36.69 , 1.01]

-1.00 [-7.06 , 5.06]
-2.00 [-7.48 , 3.48]

-7.00 [-14.73 , 0.73]
5.00 [-1.68 , 11.68]

-13.75 [-25.76 , -1.74]
-4.59 [-17.19 , 8.01]

-8.42 [-13.09 , -3.75]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

-4.80 [-7.78 , -1.81]

-16.83 [-20.44 , -13.22]
-2.37 [-7.87 , 3.13]
0.00 [-9.64 , 9.64]

7.50 [-2.37 , 17.37]
2.90 [-3.85 , 9.65]

-7.50 [-25.37 , 10.37]
0.00 [-3.42 , 3.42]

4.59 [-4.72 , 13.90]
-14.58 [-22.85 , -6.31]
-21.66 [-33.51 , -9.81]
-14.58 [-26.16 , -3.00]
-18.75 [-30.36 , -7.14]

-3.90 [-7.07 , -0.73]
-10.80 [-19.97 , -1.63]
-9.78 [-18.84 , -0.72]
-9.26 [-18.60 , 0.08]
5.80 [-0.06 , 11.66]
-0.70 [-6.12 , 4.72]
7.92 [-9.01 , 24.85]

-5.42 [-20.60 , 9.76]
0.41 [-7.10 , 7.92]

-4.87 [-8.52 , -1.23]

4.00 [-3.60 , 11.60]
0.00 [-6.33 , 6.33]

-4.34 [-11.68 , 3.00]
-2.60 [-9.83 , 4.63]
0.83 [-3.79 , 5.45]

13.33 [6.82 , 19.84]
12.91 [6.35 , 19.47]

-19.58 [-31.05 , -8.11]
0.50 [-3.34 , 4.34]

-2.74 [-8.90 , 3.42]
-16.67 [-20.63 , -12.71]

Mean Difference
IV, Random, 95% CI
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Analysis 3.4.   (Continued)
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Fransoo 2006
Fransoo 2006
Frost 2004
Kim 2017
Murtezani 2011
Natour 2015
Noori 2011
Okafor 2012
Ryan 2010
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Sousa 2009
Ulger 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 52.65; Chi² = 173.43, df = 26 (P < 0.00001); I² = 85%
Test for overall effect: Z = 1.84 (P = 0.07)

Total (95% CI)
Heterogeneity: Tau² = 44.47; Chi² = 382.69, df = 68 (P < 0.00001); I² = 82%
Test for overall effect: Z = 4.31 (P < 0.0001)
Test for subgroup differences: Chi² = 0.83, df = 2 (P = 0.66), I² = 0%

20.8
16.55
20.83
11.25
4.58

18.47
21.27
15.8

28.29
21.41

25
26.67
35.67
49.13
47.83
15.81
45.83
22.12

47

8.4
15.78
8.18

13.92
13.92
9.34
3.37
12.7

22.25
10.48
20.8

17.92
30.01
22.17
21.3
10.4

26.67
19.96
28.4

35
53
32
19
20

144
15
50
30
17
15
15
15

129
127
17
20
57
56

1300

3534

20.3
19.29
37.5

13.75
13.75
20.27
28.93
30.6

44.12
31.38
10.9

17.92
53.94
53.48
53.48
10.4

58.33
34

37.8

8
15.78
7.74

13.92
13.92
9.29
4.61
16.9
24.5
8.06
4.46
17.5

21.32
21.74
21.74
16.64
26.25
25.83
26.8

35
48
30
9

10
142
15
51
30
13
15
12
15
32
32
9

15
25
57

892

2470

1.9%
1.7%
1.9%
1.2%
1.2%
2.0%
2.0%
1.7%
1.1%
1.6%
1.2%
1.0%
0.7%
1.4%
1.4%
1.1%
0.7%
1.2%
1.3%

38.9%

100.0%

0.50 [-3.34 , 4.34]
-2.74 [-8.90 , 3.42]

-16.67 [-20.63 , -12.71]
-2.50 [-13.54 , 8.54]
-9.17 [-19.74 , 1.40]
-1.80 [-3.96 , 0.36]

-7.66 [-10.55 , -4.77]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
8.75 [-4.68 , 22.18]

-18.27 [-36.90 , 0.36]
-4.35 [-12.80 , 4.10]
-5.65 [-14.04 , 2.74]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-11.88 [-23.25 , -0.51]

9.20 [-0.98 , 19.38]
-3.00 [-6.20 , 0.20]

-4.11 [-5.98 , -2.24]

-100 -50 0 50 100
Favours exercise Favours comparision

 
 

Comparison 4.   SUBGROUP ANALYSES (Radicular symptoms)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.1 Pain (/100): Earliest follow-up; Exercise
vs. no treatment or usual care

35 2746 Mean Difference (IV, Ran-
dom, 95% CI)

-15.23 [-18.26,
-12.20]

4.1.1 Study populations excluded leg pain
and/or neurologic symptoms

14 816 Mean Difference (IV, Ran-
dom, 95% CI)

-16.95 [-22.61,
-11.29]

4.1.2 Study populations included leg pain
and/or neurologic symptoms

13 1382 Mean Difference (IV, Ran-
dom, 95% CI)

-15.89 [-20.85,
-10.94]

4.1.3 Leg pain and/or neurologic symptoms
not specified

8 548 Mean Difference (IV, Ran-
dom, 95% CI)

-11.23 [-14.65,
-7.81]

4.2 Pain (/100): Earliest follow-up; Exercise
vs. other conservative treatment

64 6295 Mean Difference (IV, Ran-
dom, 95% CI)

-9.10 [-12.63,
-5.57]

4.2.1 Study populations excluded leg pain
and/or neurologic symptoms

19 1657 Mean Difference (IV, Ran-
dom, 95% CI)

-9.51 [-14.59,
-4.43]

4.2.2 Study populations included leg pain
and/or neurologic symptoms

27 2766 Mean Difference (IV, Ran-
dom, 95% CI)

-4.87 [-9.09,
-0.65]

4.2.3 Leg pain and/or neurologic symptoms
not specified

18 1872 Mean Difference (IV, Ran-
dom, 95% CI)

-13.71 [-20.03,
-7.39]

4.3 Function (/100): Earliest follow-up; Ex-
ercise vs. no treatment or usual care

38 2942 Mean Difference (IV, Ran-
dom, 95% CI)

-6.80 [-8.30,
-5.29]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

4.3.1 Study populations excluded leg pain
and/or neurologic symptoms

15 983 Mean Difference (IV, Ran-
dom, 95% CI)

-6.01 [-8.14,
-3.87]

4.3.2 Study populations included leg pain
and/or neurologic symptoms

17 1676 Mean Difference (IV, Ran-
dom, 95% CI)

-6.63 [-8.37,
-4.90]

4.3.3 Leg pain and/or neurologic symptoms
not specified

6 283 Mean Difference (IV, Ran-
dom, 95% CI)

-7.34 [-13.52,
-1.16]

4.4 Function (/100): Earliest follow-up; Ex-
ercise vs. other conservative treatment

52 6004 Mean Difference (IV, Ran-
dom, 95% CI)

-4.11 [-5.98,
-2.23]

4.4.1 Study populations excluded leg pain
and/or neurologic symptoms

19 2022 Mean Difference (IV, Ran-
dom, 95% CI)

-5.85 [-8.85,
-2.85]

4.4.2 Study populations included leg pain
and/or neurologic symptoms

20 2789 Mean Difference (IV, Ran-
dom, 95% CI)

-0.94 [-3.54, 1.66]

4.4.3 Leg pain and/or neurologic symptoms
not specified

13 1193 Mean Difference (IV, Ran-
dom, 95% CI)

-6.73 [-10.54,
-2.92]
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Analysis 4.1.   Comparison 4: SUBGROUP ANALYSES (Radicular symptoms), Outcome 1: Pain (/100): Earliest follow-
up; Exercise vs. no treatment or usual care

Study or Subgroup

4.1.1 Study populations excluded leg pain and/or neurologic symptoms
Arampatzis 2017
Cortell-Tormo 2018
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Garcia 2017
Gladwell 2006
Keane 2017
Keane 2017
Kell 2009
Kell 2009
Masharawi 2013
Mazloum 2018
Mazloum 2018
Steele 2013
Steele 2013
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 123.70; Chi² = 108.27, df = 19 (P < 0.00001); I² = 82%
Test for overall effect: Z = 5.87 (P < 0.00001)

4.1.2 Study populations included leg pain and/or neurologic symptoms
Albaladejo 2010
Costa 2009b
Hall 2011
Highland 2018
Jensen 2012
Morone 2011
Morone 2012
Muharram 2011
Nassif 2011
Phattharasupharerk 2019a
Puppin 2011
Rydeard 2006a
Smeets 2008
Smeets 2008
Smeets 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 67.42; Chi² = 53.05, df = 14 (P < 0.00001); I² = 74%
Test for overall effect: Z = 6.29 (P < 0.00001)

4.1.3 Leg pain and/or neurologic symptoms not specified
Cabak 2017
Chen 2014
Lee 2016a
Lee 2016a
Moseley 2002
Oh 2014
Oh 2014
Oh 2014
Quinn 2011
Schinhan 2016
Teut 2016
Teut 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 5.22; Chi² = 12.91, df = 11 (P = 0.30); I² = 15%
Test for overall effect: Z = 6.43 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 74.76; Chi² = 179.69, df = 46 (P < 0.00001); I² = 74%
Test for overall effect: Z = 9.86 (P < 0.00001)
Test for subgroup differences: Chi² = 4.01, df = 2 (P = 0.13), I² = 50.1%

Exercise
Mean

29.8
15
17
21
18
21
31

39.5
22
26

26.5
33
48

16.8
48
30

16.43
25

24.3
42

60
46
34

27.5
45
45

42.4
41.2
27.6

14
24

18.3
37.76
42.31
44.63

37
21.7

22
33.1

19
34.4
14.4
11.1

30.93
13.3

39.04
37.56

SD

18.5
15

14.1
13.6
10.3

17.67
17.67

27.3
9

23.7
18.6

5
8

8.2
11
9

25.76
10.97

17.9
26.5

22.22
28

20.31
24.3

21
23

21.85
35.15

20.6
20.5

27
14.66
24.33
25.56
28.86

17.67
14.2
11.3

20
15

14.11
21.23
14.11
24.06

10.5
19.76
19.94

Total

20
11
34
34
25
21
21
73
20
10
10

9
9

16
15
20
10

7
43
55

463

100
77
80
33
42
41
25
78
32
33
30
21
52
55
55

754

22
64
15
15
29

9
9

10
15
15
56
55

314

1531

Comparison
Mean

39.3
44

49.6
49.6
32.9

55
55
47
24

48.9
48.9

48
48

38.8
69
69

25.91
25.91

36.9
37

70
56
47

33.5
50
76

72.08
53.1
44.1
53.5

41
33.9

53.35
53.35
53.35

56
34.8
35.8
35.8

31
38
38
38

35.2
21

44.05
44.05

SD

19.1
14

13.1
13.1
18.9

17.67
17.67

29.7
8

33.3
33.3

7
7

15.4
16
16

14.89
14.89
19.81

45.4

22.22
26

20.54
17.9

19
21

17.19
37.88

27.4
20.9

27
14.85

22.6
22.6
22.6

17.67
17.7
17.2
17.2

15
14.11
14.11
14.11
24.06

17.3
18.63
18.63

Total

20
8

15
15
24
10
11
73
14

5
4
5
4

20
8
8
4
3

47
55

353

109
77
80
29
45
29
25
80
28
32
25
18
17
17
17

628

46
63

3
3

28
3
3
3

14
15
27
26

234

1215

Weight

2.2%
2.0%
2.6%
2.6%
2.5%
2.0%
2.0%
2.5%
2.9%
0.7%
0.6%
2.7%
2.5%
2.6%
2.1%
2.2%
1.2%
1.4%
2.6%
1.9%

41.8%

2.8%
2.5%
2.8%
2.3%
2.6%
2.3%
2.3%
2.2%
2.1%
2.4%
1.9%
2.5%
2.1%
2.0%
2.0%

34.6%

2.5%
2.9%
1.3%
1.2%
2.6%
1.5%
1.2%
1.5%
1.5%
2.3%
2.5%
2.5%

23.6%

100.0%

Mean Difference
IV, Random, 95% CI

-9.50 [-21.15 , 2.15]
-29.00 [-42.14 , -15.86]
-32.60 [-40.75 , -24.45]
-28.60 [-36.65 , -20.55]

-14.90 [-23.47 , -6.33]
-34.00 [-47.31 , -20.69]
-24.00 [-36.89 , -11.11]

-7.50 [-16.75 , 1.75]
-2.00 [-7.75 , 3.75]

-22.90 [-55.58 , 9.78]
-22.40 [-57.01 , 12.21]
-15.00 [-21.95 , -8.05]

0.00 [-8.62 , 8.62]
-22.00 [-29.85 , -14.15]

-21.00 [-33.41 , -8.59]
-39.00 [-50.77 , -27.23]

-9.48 [-31.11 , 12.15]
-0.91 [-19.62 , 17.80]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-16.95 [-22.61 , -11.29]

-10.00 [-16.03 , -3.97]
-10.00 [-18.53 , -1.47]
-13.00 [-19.33 , -6.67]

-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-11.90 [-23.29 , -0.51]
-16.50 [-28.91 , -4.09]

-39.50 [-49.57 , -29.43]
-17.00 [-31.33 , -2.67]
-15.60 [-24.89 , -6.31]
-15.59 [-28.21 , -2.97]
-11.04 [-23.73 , 1.65]
-8.72 [-21.90 , 4.46]

-15.89 [-20.85 , -10.94]

-19.00 [-27.98 , -10.02]
-13.10 [-18.69 , -7.51]
-13.80 [-34.09 , 6.49]
-2.70 [-24.64 , 19.24]

-12.00 [-19.79 , -4.21]
-3.60 [-22.04 , 14.84]

-23.60 [-44.75 , -2.45]
-26.90 [-45.10 , -8.70]
-4.27 [-21.79 , 13.25]

-7.70 [-17.94 , 2.54]
-5.01 [-13.74 , 3.72]
-6.49 [-15.38 , 2.40]

-11.23 [-14.65 , -7.81]

-15.23 [-18.26 , -12.20]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 4.1.   (Continued)

Heterogeneity: Tau² = 74.76; Chi² = 179.69, df = 46 (P < 0.00001); I² = 74%
Test for overall effect: Z = 9.86 (P < 0.00001)
Test for subgroup differences: Chi² = 4.01, df = 2 (P = 0.13), I² = 50.1%

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 4.2.   Comparison 4: SUBGROUP ANALYSES (Radicular symptoms), Outcome 2: Pain (/100): Earliest follow-
up; Exercise vs. other conservative treatment

Study or Subgroup

4.2.1 Study populations excluded leg pain and/or neurologic symptoms
Areeudomwong 2017
Bendix 1995
Bendix 1995
Bid 2017
Bronfort 1996
Bronfort 1996
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Frost 1995
Gur 2003
Gur 2003
Hansen 1993
Kankaanpaa 1999
Kim 2015a
Machado 2007
Niemisto 2003
Rasmussen-Barr 2003
Salavati 2016
Torstensen 1998
Torstensen 1998
Ulger 2017
Valenza 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 125.99; Chi² = 191.57, df = 22 (P < 0.00001); I² = 89%
Test for overall effect: Z = 3.67 (P = 0.0002)

4.2.2 Study populations included leg pain and/or neurologic symptoms
Alexandre 2001
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chan 2017
Deyo 1990
Diaz-Arribas 2009
Djavid 2007
Djavid 2007
Ferreira 2007
Ferreira 2007
Fransoo 2006
Fransoo 2006
Goldby 2006
Hartvigsen 2010
Hartvigsen 2010
Hemmilä 1997
Jaromi 2012
Longo 2016
Maul 2005
McDonough 2013
Murtezani 2011
Rantonen 2012
Rantonen 2012
Ritvanen 2007
Ryan 2010
Saper 2009
Schenkman 2009
Sorensen 2010
Soukup 1999
Soukup 1999
Sousa 2009
Williams 2005

Exercise
Mean

15.4
44
27

5.62
35
27

73.4
38.1
19.5
12.1

18
29

33.33
36.8
26.7

47
25.2

14
26.1
50.4
37.2

21
39

6
32
26

22.1
25

23.33
30

26.5
23
43
24
48
40
11
7

28.81
45.6

37.97
30

5.75
36.2

40
45
20
31
29
28

19.1
44
19
49
23
18

33.5
10

SD

15.6
29
23

8.7
22
20

17.2
12.1
8.08
9.9
12
13

21.25
28.8
8.9
40

23.3
16.18
19.6
27.2
25.3

16
17.67

27.2
22
21

20.4
20
20
23

24.6
18.5

16
14
24
25

17.67
17.67
28.14
19.82
19.38
22.63
17.38

22
20

27.08
17
20
27

14.11
18.9

21
21
22
16

15.7
24.8

11

Total

21
31
40
61
40
56
22
53
32
36
25
25
44
30
27
17
96
17
20
71
70
56
27

917

14
93
91
86
68
68
49
62
63
19
18
74
73
20
19
78
32
36
35
56
7

74
39
50
43
43
28
15
15
17
91
34
38
27
20

Comparison
Mean

38.5
56
56

30.6
39
39

73.2
56.9
43.5
22.1

19
19

33.33
44.9
52.6

58
36.1

22
28.7

39
39

20.8
49

37
29
29

14.6
8.33
8.33

43
25.6
36.6

44
44
41
41
20
20

34.4
42
42
25

7.07
61.4

50
39
60
35
35
23

22.6
71
41
46
24
24

47.6
21

SD

12.1
29
29

14.2
21
21

11.5
16.3

12.58
20.1

14
14

21.25
26.7
10.2

28
23.3

33.82
14.6

28
28
12

17.67

35.61
19
19

17.67
11.67
11.67

26
24.6

20
20
20
26
26

17.67
17.67
36.43
21.3
21.3

22.63
17.38
22.7

20
25.24

27
28
28

14.11
30.8

18
40
21
17
17
28
23

Total

21
17
18
64
21
21
33
48
30
35
12
13
59
24
26
11

100
16
20
34
33
57
27

740

14
50
49

108
35
34
43
60
63
8
8

39
38
10
9

37
21
20
34
55
7

74
17
51
20
20
33
12
15
9

94
18
17
25
24

Weight

1.3%
1.0%
1.1%
1.3%
1.2%
1.2%
1.3%
1.3%
1.3%
1.3%
1.2%
1.2%
1.3%
1.1%
1.3%
0.8%
1.3%
1.0%
1.2%
1.2%
1.2%
1.3%
1.2%

27.5%

0.8%
1.3%
1.3%
1.3%
1.3%
1.3%
1.2%
1.2%
1.3%
1.1%
1.1%
1.2%
1.2%
1.1%
1.1%
1.1%
1.2%
1.2%
1.2%
1.3%
0.8%
1.3%
1.1%
1.2%
1.1%
1.1%
1.3%
0.9%
1.1%
0.7%
1.3%
1.2%
1.2%
1.1%
1.2%

Mean Difference
IV, Random, 95% CI

-23.10 [-31.54 , -14.66]
-12.00 [-29.15 , 5.15]

-29.00 [-44.18 , -13.82]
-24.98 [-29.09 , -20.87]

-4.00 [-15.28 , 7.28]
-12.00 [-22.40 , -1.60]

0.20 [-7.99 , 8.39]
-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]
-10.00 [-17.40 , -2.60]

-1.00 [-10.21 , 8.21]
10.00 [0.84 , 19.16]

0.00 [-8.30 , 8.30]
-8.10 [-22.94 , 6.74]

-25.90 [-31.06 , -20.74]
-11.00 [-36.21 , 14.21]
-10.90 [-17.43 , -4.37]
-8.00 [-26.27 , 10.27]

-2.60 [-13.31 , 8.11]
11.40 [0.06 , 22.74]
-1.80 [-13.04 , 9.44]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]
-9.51 [-14.59 , -4.43]

-31.00 [-54.47 , -7.53]
3.00 [-3.91 , 9.91]

-3.00 [-9.85 , 3.85]
7.50 [2.05 , 12.95]

16.67 [10.54 , 22.80]
15.00 [8.84 , 21.16]

-13.00 [-23.09 , -2.91]
0.90 [-7.83 , 9.63]

-13.60 [-20.33 , -6.87]
-1.00 [-16.62 , 14.62]

-20.00 [-35.29 , -4.71]
7.00 [-2.82 , 16.82]

-1.00 [-11.06 , 9.06]
-9.00 [-22.41 , 4.41]

-13.00 [-27.01 , 1.01]
-5.59 [-18.89 , 7.71]
3.60 [-7.81 , 15.01]

-4.03 [-15.31 , 7.25]
5.00 [-5.68 , 15.68]
-1.32 [-7.79 , 5.15]

-25.20 [-48.62 , -1.78]
-10.00 [-16.44 , -3.56]

6.00 [-8.70 , 20.70]
-40.00 [-48.78 , -31.22]

-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]
5.00 [-2.11 , 12.11]

-3.50 [-23.38 , 16.38]
-27.00 [-41.00 , -13.00]

-22.00 [-49.97 , 5.97]
3.00 [-3.20 , 9.20]

-1.00 [-10.52 , 8.52]
-6.00 [-15.50 , 3.50]

-14.10 [-28.52 , 0.32]
-11.00 [-21.39 , -0.61]

Mean Difference
IV, Random, 95% CI
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Analysis 4.2.   (Continued)
Soukup 1999
Sousa 2009
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 126.19; Chi² = 225.48, df = 34 (P < 0.00001); I² = 85%
Test for overall effect: Z = 2.26 (P = 0.02)

4.2.3 Leg pain and/or neurologic symptoms not specified
Alayat 2014
Alayat 2014
Barberini 2011
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Dougherty 2014
Jaromi 2018
Kim 2017
Kumar 2009a
Kumar 2009b
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Natour 2015
Noori 2011
Okafor 2012
Saper 2017
Saper 2017
Segal-Snir 2016
Shen 2009
Shen 2009
Weifen 2013
Weifen 2013
Weifen 2013
Weifen 2013
Subtotal (95% CI)
Heterogeneity: Tau² = 245.19; Chi² = 368.56, df = 26 (P < 0.00001); I² = 93%
Test for overall effect: Z = 4.25 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 240.33; Chi² = 1171.16, df = 84 (P < 0.00001); I² = 93%
Test for overall effect: Z = 5.06 (P < 0.00001)
Test for subgroup differences: Chi² = 5.57, df = 2 (P = 0.06), I² = 64.1%

18
33.5

10

37.1
26.4

52
30
30

38.1
7.51

24
12.5
14.7
37.3

31
32
40
33

40.4
41.5
33.2

50
53
70
11
23

22.5
24.3
30.6
29.2

15.7
24.8

11

13
12.5

17.38
22.22
18.52
30.88

8.3
5.4

14.28
9.9

18.2
23
24
27
23

24.2
15.3
12.2

21
21
30

17.67
17.67
17.67
17.67
17.67
17.67

38
27
20

1595

24
28
10
9
9

89
67
15
51
15
36
43
69
73
67
30
17
15

129
127
20
15
15
47
47

141
38

1246

3758

24
47.6

21

56.5
56.5

81
30
30

41.42
49.3
45.7
24.7
43.3
40.8

52
56
56
56

55.8
44

48.9
56
56
70

25.5
25.5
32.4
32.4
32.4
32.4

17
28
23

10.4
10.4

17.38
22.22
22.22
26.52
7.73

9
20

8.2
21.8

23
26
26
26

26.8
7.5

11.9
22
22
19

17.67
17.67
17.67
17.67
17.67
17.67

17
25
24

1171

10
10
12
4
5

92
70
15
51
15
32
43
23
22
23
30
13
15
32
32
15
8
7

11
12
12
12

626

2537

1.2%
1.1%
1.2%

40.7%

1.3%
1.3%
1.1%
0.8%
0.9%
1.3%
1.3%
1.3%
1.3%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%
1.1%
1.3%
1.2%
1.3%
1.3%
1.0%
1.1%
1.1%
1.2%
1.2%
1.2%
1.2%

31.8%

100.0%

-6.00 [-15.50 , 3.50]
-14.10 [-28.52 , 0.32]

-11.00 [-21.39 , -0.61]
-4.87 [-9.09 , -0.65]

-19.40 [-27.68 , -11.12]
-30.10 [-38.04 , -22.16]
-29.00 [-43.59 , -14.41]

0.00 [-26.17 , 26.17]
0.00 [-22.93 , 22.93]
-3.32 [-11.72 , 5.08]

-41.79 [-44.48 , -39.10]
-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-24.00 [-36.04 , -11.96]
-16.00 [-28.51 , -3.49]

-23.00 [-34.97 , -11.03]
-15.40 [-28.32 , -2.48]

-2.50 [-10.84 , 5.84]
-15.70 [-24.32 , -7.08]

-6.00 [-14.44 , 2.44]
-3.00 [-11.45 , 5.45]
0.00 [-16.29 , 16.29]

-14.50 [-29.66 , 0.66]
-2.50 [-18.35 , 13.35]
-9.90 [-21.50 , 1.70]
-8.10 [-19.30 , 3.10]
-1.80 [-12.21 , 8.61]
-3.20 [-14.67 , 8.27]

-13.71 [-20.03 , -7.39]

-9.10 [-12.63 , -5.57]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 4.3.   Comparison 4: SUBGROUP ANALYSES (Radicular symptoms), Outcome 3: Function (/100): Earliest
follow-up; Exercise vs. no treatment or usual care

Study or Subgroup

4.3.1 Study populations excluded leg pain and/or neurologic symptoms
Cortell-Tormo 2018
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Dalichau 2000
Dalichau 2000
Garcia 2017
Groessl 2017
Keane 2017
Keane 2017
Kell 2009
Kell 2009
Kuukkanen 2000
Masharawi 2013
Mazloum 2018
Mazloum 2018
Patti 2016
Steele 2013
Steele 2013
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 5.04; Chi² = 26.22, df = 20 (P = 0.16); I² = 24%
Test for overall effect: Z = 5.51 (P < 0.00001)

4.3.2 Study populations included leg pain and/or neurologic symptoms
Albaladejo 2010
Costa 2009b
Hall 2011
Highland 2018
Jensen 2012
Kofotolis 2006
Kofotolis 2006
Morone 2011
Morone 2012
Nassif 2011
Phattharasupharerk 2019a
Puppin 2011
Rydeard 2006a
Shaughnessy 2004
Smeets 2008
Smeets 2008
Smeets 2008
Stephan 2011
Vollenbroek-Hutten 2004
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 1.11; Chi² = 20.46, df = 19 (P = 0.37); I² = 7%
Test for overall effect: Z = 7.49 (P < 0.00001)

4.3.3 Leg pain and/or neurologic symptoms not specified
Harts 2008
Harts 2008
Kofotolis 2016
Kofotolis 2016
Lee 2016a
Lee 2016a
Little 2014
Quinn 2011
Schinhan 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 61.46; Chi² = 30.16, df = 8 (P = 0.0002); I² = 73%
Test for overall effect: Z = 2.33 (P = 0.02)

Exercise
Mean

6
26.46
19.83
11.25

42
40

33.21
30.62
25.8
33.2
24.2
35.9

10
38.79
22.9
23.1

13
17.98
14.86
17.9

36.97

31.25
40

29.21
18.46
48.26
21.2

20
18

13.68
40.62
8.33
18.4
8.33

26
47.5

46.74
49.6
4.1

45.83
31.67

25.42
14.17
33.25
17.04
4.58
7.5

27.95
22.5
6.4

SD

6.1
22.08
20.42

7.5
13.92
13.92
26.33
19.06
20.1

18.84
13.27
13.27

7.6
24.17

3.6
7.5

8
17.95
17.95
10.49
41.33

24.69
27.08
21.49
19.25
23.48
13.92
13.92
12.9
9.39

20.83
15

13.3
5.73

14
21.88
23.01
24.56
7.98

20.83
19.17

25
16.67
10.17
8.08
3.75
8.75

13.92
19.06
5.36

Total

11
34
34
25
21
21
73
75
10
10
9
9

27
20
15
16
19
10
7

43
55

544

100
77
80
33
42
28
28
41
25
32
33
30
21
20
55
52
55
58
72
50

932

20
20
36
37
15
15
15
15
15

188

Comparison
Mean

14.5
43.37
43.37
21.25

49
49

41.04
37.54
31.56
31.56
39.1
39.1

11
59.87
26.6
26.6
16.8
23.2
23.2
20.8

47.85

33.33
49.58
33.75
29.33
47.83

28
28

25.8
25.28
45.12
16.67
25.5

13.33
44

57.83
57.83
57.83
6.97

54.17
32.5

21.67
21.67
45.25
45.25
7.08
7.08

31.08
31.25
11.46

SD

11.1
23.33
23.33
16.25
13.92
13.92
28.87
19.06
18.24
18.24
13.27
13.27

7.8
24.04

5
5

15.6
17.95
17.95
10.28
49.59

21.6
24.58
21.87
18.96
20.87
13.92
13.92
14.1

14.03
23.54
13.33
15.5
7.07

16
19.92
19.92
19.92
12.45
20.83
15.83

16.25
16.25
16.17
16.17
6.67
6.67

19.87
19.06

8.6

Total

8
15
15
24
11
10
73
75
4
5
4
5

26
20
8
8

19
4
3

47
55

439

109
77
80
29
45
15
15
29
25
28
32
25
18
21
17
17
17
16
79
50

744

10
9

14
14
3
3

13
14
15
95

Weight

2.1%
1.0%
1.0%
2.6%
1.6%
1.5%
1.9%
3.0%
0.4%
0.5%
0.8%
0.9%
4.2%
0.9%
4.3%
3.6%
2.3%
0.5%
0.4%
4.1%
0.7%

38.3%

2.9%
2.2%
2.7%
1.8%
1.8%
2.0%
2.0%
2.9%
2.8%
1.4%
2.7%
2.3%
4.2%
1.9%
1.4%
1.4%
1.3%
2.9%
2.8%
2.7%

46.0%

0.9%
1.1%
1.9%
2.0%
2.3%
2.0%
1.1%
1.0%
3.6%

15.8%

Mean Difference
IV, Random, 95% CI

-8.50 [-16.99 , -0.01]
-16.91 [-30.86 , -2.96]
-23.54 [-37.20 , -9.88]
-10.00 [-17.14 , -2.86]

-7.00 [-17.15 , 3.15]
-9.00 [-19.48 , 1.48]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
-5.76 [-27.55 , 16.03]
1.64 [-18.16 , 21.44]

-14.90 [-30.53 , 0.73]
-3.20 [-17.71 , 11.31]

-1.00 [-5.15 , 3.15]
-21.08 [-36.02 , -6.14]

-3.70 [-7.61 , 0.21]
-3.50 [-8.55 , 1.55]

-3.80 [-11.68 , 4.08]
-5.22 [-26.03 , 15.59]
-8.34 [-32.62 , 15.94]

-2.90 [-7.20 , 1.40]
-10.88 [-27.94 , 6.18]

-6.01 [-8.14 , -3.87]

-2.08 [-8.39 , 4.23]
-9.58 [-17.75 , -1.41]
-4.54 [-11.26 , 2.18]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

-6.80 [-15.53 , 1.93]
-8.00 [-16.73 , 0.73]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-4.50 [-15.82 , 6.82]
-8.34 [-15.23 , -1.45]
-7.10 [-14.82 , 0.62]
-5.00 [-9.08 , -0.92]

-18.00 [-27.19 , -8.81]
-10.33 [-21.43 , 0.77]
-11.09 [-22.44 , 0.26]
-8.23 [-19.71 , 3.25]
-2.87 [-9.31 , 3.57]

-8.34 [-14.99 , -1.69]
-0.83 [-7.72 , 6.06]

-6.63 [-8.37 , -4.90]

3.75 [-11.13 , 18.63]
-7.50 [-20.39 , 5.39]

-12.00 [-21.10 , -2.90]
-28.21 [-37.07 , -19.35]

-2.50 [-10.28 , 5.28]
0.42 [-8.33 , 9.17]

-3.13 [-16.03 , 9.77]
-8.75 [-22.63 , 5.13]
-5.06 [-10.19 , 0.07]

-7.34 [-13.52 , -1.16]

Mean Difference
IV, Random, 95% CI
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Analysis 4.3.   (Continued)

Test for overall effect: Z = 2.33 (P = 0.02)

Total (95% CI)
Heterogeneity: Tau² = 9.62; Chi² = 78.93, df = 49 (P = 0.004); I² = 38%
Test for overall effect: Z = 8.87 (P < 0.00001)
Test for subgroup differences: Chi² = 0.29, df = 2 (P = 0.87), I² = 0%

1664 1278 100.0% -6.80 [-8.30 , -5.29]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 4.4.   Comparison 4: SUBGROUP ANALYSES (Radicular symptoms), Outcome 4: Function (/100): Earliest
follow-up; Exercise vs. other conservative treatment

Study or Subgroup

4.4.1 Study populations excluded leg pain and/or neurologic symptoms
Areeudomwong 2017
Bid 2017
Bronfort 1996
Bronfort 1996
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Frost 1995
Gur 2003
Gur 2003
Machado 2007
Niemisto 2003
Rasmussen-Barr 2003
Salavati 2016
Sherman 2005
Sherman 2005
Sherman 2011
Sherman 2011
Tilbrook 2011
Torstensen 1998
Torstensen 1998
Ulger 2017
Valenza 2017
Vincent 2014a
Vincent 2014a
Subtotal (95% CI)
Heterogeneity: Tau² = 41.40; Chi² = 137.75, df = 24 (P < 0.00001); I² = 83%
Test for overall effect: Z = 3.82 (P = 0.0001)

4.4.2 Study populations included leg pain and/or neurologic symptoms
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chan 2017
Djavid 2007
Djavid 2007
Ferreira 2007
Ferreira 2007
Fransoo 2006
Fransoo 2006
Frost 2004
Goldby 2006
Longo 2016
Maul 2005
Murtezani 2011
Rantonen 2012
Rantonen 2012
Ritvanen 2007
Ryan 2010
Saper 2009
Schenkman 2009
Sousa 2009
Underwood 2004
Underwood 2004
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 31.53; Chi² = 112.38, df = 26 (P < 0.00001); I² = 77%
Test for overall effect: Z = 0.71 (P = 0.48)

4.4.3 Leg pain and/or neurologic symptoms not specified
Bellido-Fernandez 2018

Exercise
Mean

7.04
7.29
15.1
20.9
20.8

16.55
20.83
16.3

22.91
26.25

50
14.7

6
21.13
22.08
12.92
18.74
19.26
23.75
46.2
52.7

47
16.96
34.17
20.83

16.96
18.7

12.08
22.08
22.5
17.6
33.6
48.2

40.42
32.92
11.25
4.58

18.47
31

16.08
25

15.8
15
14
17

26.67
35.67
15.81
22.12
24.62
18.5

33.33

12

SD

3.58
8.54
17.4

17
8.4

15.78
8.18
10.3

13.33
14.58
22.92

11.6
5.88

11.82
18.75

15
16.28
17.56
20.31
13.1
16.6
28.4

13.92
22.92
17.08

20
19.57
15.55
19.58
19.58
12.6
7.4

10.4
26.25
23.75
13.92
13.92
9.34

17.07
14.92
8.33
12.7

14
11

13.27
17.92
30.01
10.4

19.96
20.75
19.33
19.58

5.93

Total

21
64
43
56
35
53
32
29
25
25
17
96
17
20
36
35
91
92

156
70
71
56
27
17
18

1202

91
92
87
68
68
47
18
19
73
74
19
20

144
78
7

74
50
43
43
28
15
15
17
57

117
146
50

1560

9

Comparison
Mean

19.88
24.12
20.8
20.8
20.3

19.29
37.5
21.2
27.5
27.5
57.5
18.6

13
31.93
26.67
26.67
28.52
28.52
32.17
46.9
46.9
37.8

29.92
26.25
26.25

21.3
21.3

11.25
9.17
9.17
24.4
41.6
41.6

32.92
32.92
13.75
13.75
20.27
28.1

33.92
25

30.6
16
16
12

17.92
53.94
10.4

34
20.33
28.83
32.92

8

SD

4.54
12

17.3
17.3

8
15.78
7.74
14.2

12.08
12.08
23.96

11
14.71
17.26
21.67
21.67
20.61
20.61
20.31
13.1
13.1
26.8

13.92
17.5
17.5

21.74
21.74
17.48
13.75
13.75
15.8
8.8
8.8
25
25

13.92
13.92
9.29

17.34
20.62
12.5
16.9

10
10

13.27
17.5

21.32
16.64
25.83
20.83
21.62
18.75

6.67

Total

21
64
21
21
35
48
30
32
13
12
11

100
16
20
15
15
22
23

136
33
34
57
27
7
7

820

49
50

110
35
34
43
8
8

38
39
9

10
142
37
7

74
51
20
20
33
12
15
9

25
176
125
50

1229

5

Weight

2.0%
1.9%
1.4%
1.4%
1.9%
1.7%
1.9%
1.7%
1.4%
1.4%
0.7%
1.9%
1.5%
1.4%
1.1%
1.1%
1.4%
1.4%
1.8%
1.7%
1.7%
1.3%
1.5%
0.8%
0.9%

36.8%

1.6%
1.6%
1.8%
1.6%
1.6%
1.7%
1.6%
1.5%
1.3%
1.3%
1.2%
1.2%
2.0%
1.6%
0.7%
1.9%
1.7%
1.7%
1.7%
1.6%
1.0%
0.7%
1.1%
1.2%
1.8%
1.8%
1.5%

40.1%

1.6%

Mean Difference
IV, Random, 95% CI

-12.84 [-15.31 , -10.37]
-16.83 [-20.44 , -13.22]

-5.70 [-14.74 , 3.34]
0.10 [-8.54 , 8.74]
0.50 [-3.34 , 4.34]

-2.74 [-8.90 , 3.42]
-16.67 [-20.63 , -12.71]

-4.90 [-11.09 , 1.29]
-4.59 [-12.98 , 3.80]
-1.25 [-10.16 , 7.66]

-7.50 [-25.37 , 10.37]
-3.90 [-7.07 , -0.73]
-7.00 [-14.73 , 0.73]

-10.80 [-19.97 , -1.63]
-4.59 [-17.15 , 7.97]

-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]
-8.42 [-13.09 , -3.75]

-0.70 [-6.12 , 4.72]
5.80 [-0.06 , 11.66]
9.20 [-0.98 , 19.38]

-12.96 [-20.39 , -5.53]
7.92 [-9.01 , 24.85]

-5.42 [-20.60 , 9.76]
-5.85 [-8.85 , -2.85]

-4.34 [-11.68 , 3.00]
-2.60 [-9.83 , 4.63]
0.83 [-3.79 , 5.45]

12.91 [6.40 , 19.42]
13.33 [6.77 , 19.89]

-6.80 [-12.74 , -0.86]
-8.00 [-14.99 , -1.01]

6.60 [-1.08 , 14.28]
7.50 [-2.47 , 17.47]
0.00 [-9.53 , 9.53]

-2.50 [-13.54 , 8.54]
-9.17 [-19.74 , 1.40]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-17.84 [-36.69 , 1.01]
0.00 [-3.42 , 3.42]

-14.80 [-20.62 , -8.98]
-1.00 [-7.06 , 5.06]
-2.00 [-7.48 , 3.48]
5.00 [-1.68 , 11.68]
8.75 [-4.68 , 22.18]

-18.27 [-36.90 , 0.36]
5.41 [-6.53 , 17.35]

-11.88 [-23.25 , -0.51]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
0.41 [-7.10 , 7.92]

-0.94 [-3.54 , 1.66]

4.00 [-3.01 , 11.01]

Mean Difference
IV, Random, 95% CI
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Analysis 4.4.   (Continued)

4.4.3 Leg pain and/or neurologic symptoms not specified
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Chatzitheodorou 2007
Dougherty 2014
Kim 2017
Little 2014
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Natour 2015
Noori 2011
Okafor 2012
Saper 2017
Saper 2017
Segal-Snir 2016
Subtotal (95% CI)
Heterogeneity: Tau² = 41.89; Chi² = 60.16, df = 16 (P < 0.00001); I² = 73%
Test for overall effect: Z = 3.46 (P = 0.0005)

Total (95% CI)
Heterogeneity: Tau² = 44.57; Chi² = 383.17, df = 68 (P < 0.00001); I² = 82%
Test for overall effect: Z = 4.30 (P < 0.0001)
Test for subgroup differences: Chi² = 8.72, df = 2 (P = 0.01), I² = 77.1%

12
8

40
28.14
21.27
23.16
26.67

15
32.5

25.42
28.33
28.29
21.41

25
49.13
47.83
45.83

5.93
3.7

10.83
20.19
3.37

13.92
20.42
14.17
21.67
22.92
21.67
22.25
10.48
20.8

22.17
21.3

26.67

9
9

10
89
15
14
36
43
67
69
73
30
17
15

127
129
20

772

3534

8
8

59.58
30.51
28.93
25.37
22.08
29.58
47.08
47.08
47.08
44.12
31.38
10.9

53.48
53.48
58.33

6.67
6.67

15
17.42
4.61

13.92
18.75
23.75
25.42
25.42
25.42
24.5
8.06
4.46

21.74
21.74
26.25

5
4

10
92
15
15
32
43
23
23
22
30
13
15
32
32
15

421

2470

1.6%
1.6%
1.2%
1.7%
1.9%
1.3%
1.4%
1.5%
1.1%
1.1%
1.1%
1.1%
1.6%
1.2%
1.4%
1.4%
0.7%

23.1%

100.0%

4.00 [-3.01 , 11.01]
0.00 [-6.97 , 6.97]

-19.58 [-31.05 , -8.11]
-2.37 [-7.87 , 3.13]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-14.58 [-26.19 , -2.97]
-21.66 [-33.37 , -9.95]
-18.75 [-30.48 , -7.02]
-15.83 [-27.67 , -3.99]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-4.35 [-12.81 , 4.11]
-5.65 [-14.03 , 2.73]

-12.50 [-30.19 , 5.19]
-6.73 [-10.54 , -2.92]

-4.11 [-5.98 , -2.23]

-100 -50 0 50 100
Favours exercise Favours comparision

 
 

Comparison 5.   SUBGROUP ANALYSES (Conservative comparisons)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.1 Pain (/100): Earliest follow-up,
Exercise vs. other conservative
treatments

64 6295 Mean Difference (IV, Random,
95% CI)

-9.10 [-12.63, -5.57]

5.1.1 Exercise vs. Education 20 2039 Mean Difference (IV, Random,
95% CI)

-12.17 [-19.38,
-4.97]

5.1.2 Exercise vs. Manual therapy 12 1632 Mean Difference (IV, Random,
95% CI)

0.99 [-3.14, 5.13]

5.1.3 Exercise vs. Electrotherapy 3 200 Mean Difference (IV, Random,
95% CI)

-10.34 [-23.86, 3.17]

5.1.4 Exercise vs. Psychological
therapy

2 134 Mean Difference (IV, Random,
95% CI)

-18.67 [-30.75,
-6.60]

5.1.5 Exercise vs. Mixed physical
therapy

21 1869 Mean Difference (IV, Random,
95% CI)

-10.42 [-15.22,
-5.62]

5.1.6 Exercise vs. Back school 3 241 Mean Difference (IV, Random,
95% CI)

-14.02 [-22.68,
-5.35]

5.1.7 Exercise vs. Relaxation 1 68 Mean Difference (IV, Random,
95% CI)

-3.50 [-13.11, 6.11]

5.1.8 Exercise vs. Anti-inflammato-
ries

2 112 Mean Difference (IV, Random,
95% CI)

-14.82 [-24.44,
-5.20]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.2 Function (/100): Earliest fol-
low-up, Exercise vs. other conserv-
ative treatments

52 6004 Mean Difference (IV, Random,
95% CI)

-4.10 [-5.97, -2.24]

5.2.1 Exercise vs. Education 19 2598 Mean Difference (IV, Random,
95% CI)

-8.03 [-10.75, -5.30]

5.2.2 Exercise vs. Manual therapy 12 1637 Mean Difference (IV, Random,
95% CI)

1.46 [-1.47, 4.38]

5.2.3 Exercise vs. Electrotherapy 4 248 Mean Difference (IV, Random,
95% CI)

-3.81 [-10.07, 2.44]

5.2.4 Exercise vs. Psychological
therapy

1 28 Mean Difference (IV, Random,
95% CI)

-7.50 [-25.37, 10.37]

5.2.5 Exercise vs. Mixed physical
therapy

12 1074 Mean Difference (IV, Random,
95% CI)

-4.28 [-9.00, 0.43]

5.2.6 Exercise vs. Back school 2 209 Mean Difference (IV, Random,
95% CI)

-1.74 [-6.34, 2.85]

5.2.7 Exercise vs. Relaxation 1 68 Mean Difference (IV, Random,
95% CI)

4.59 [-4.72, 13.90]

5.2.8 Exercise vs. Anti-inflammato-
ries

2 142 Mean Difference (IV, Random,
95% CI)

-13.78 [-21.98,
-5.57]
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Analysis 5.1.   Comparison 5: SUBGROUP ANALYSES (Conservative comparisons), Outcome 1: Pain (/100): Earliest
follow-up, Exercise vs. other conservative treatments

Study or Subgroup

5.1.1 Exercise vs. Education
Alexandre 2001 (1)
Areeudomwong 2017
Chan 2017
Cruz-Diaz 2018
Hartvigsen 2010 (2)
Hartvigsen 2010 (2)
Jaromi 2018
McDonough 2013 (3)
Miyamoto 2013
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Miyamoto 2018 (2)
Niemisto 2003
Rantonen 2012 (2)
Rantonen 2012 (2)
Ryan 2010
Saper 2009
Saper 2017 (2)
Saper 2017 (2)
Schenkman 2009 (4)
Segal-Snir 2016
Sorensen 2010
Soukup 1999 (2)
Soukup 1999 (2)
Valenza 2017 (3)
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 311.77; Chi² = 425.43, df = 25 (P < 0.00001); I² = 94%
Test for overall effect: Z = 3.31 (P = 0.0009)

5.1.2 Exercise vs. Manual therapy
Bellido-Fernandez 2018 (2)
Bellido-Fernandez 2018 (2)
Bronfort 1996 (5)
Bronfort 1996 (5)
Bronfort 2011 (2)
Bronfort 2011 (2)
Cambron 2006
Cecchi 2010 (2)
Cecchi 2010 (2)
Dougherty 2014
Ferreira 2007 (2)
Ferreira 2007 (2)
Fransoo 2006 (5)
Fransoo 2006 (5)
Goldby 2006 (4)
Rasmussen-Barr 2003
Ritvanen 2007 (3)
Ulger 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 51.70; Chi² = 64.12, df = 17 (P < 0.00001); I² = 73%
Test for overall effect: Z = 0.47 (P = 0.64)

5.1.3 Exercise vs. Electrotherapy
Alayat 2014 (2)
Alayat 2014 (2)
Djavid 2007 (2)
Djavid 2007 (2)
Gur 2003 (2)
Gur 2003 (2)
Subtotal (95% CI)
Heterogeneity: Tau² = 252.99; Chi² = 53.64, df = 5 (P < 0.00001); I² = 91%
Test for overall effect: Z = 1.50 (P = 0.13)

Exercise
Mean

6
15.4

30
19.5

37.97
45.6
7.51

45
31
33
32
40

25.2
31
29

19.1
44
50
53
19
70
49
18
23
39
10

30
30
27
35
26
32

22.1
25

23.33
38.1

48
40
11
7

28.81
14
28
21

37.1
26.4

24
43
18
29

SD

27.2
15.6

23
8.08

19.38
19.82

8.3
27.08

23
23
24
27

23.3
20
27

18.9
21
21
21
21
30
22

15.7
16

17.67
11

18.52
22.22

20
22
21
22

20.4
20
20

30.88
24
25

17.67
17.67
28.14
16.18
14.11

16

13
12.5

14
16
12
13

Total

14
21
49
32
32
36
67
39
43
67
69
73
96
43
43
15
15

127
129
17
20
91
34
38
27
20

1257

9
9

40
56
91
93
86
68
68
89
73
74
19
20
78
17
28
56

974

24
28
18
19
25
25

139

Comparison
Mean

37
38.5

43
43.5

42
42

49.3
39
52
56
56
56

36.1
35
35

22.6
71
56
56
41
70
46
24
24
49
21

30
30
39
39
29
29

14.6
8.33
8.33

41.42
41
41
20
20

34.4
22
23

20.8

56.5
56.5

44
44
19
19

SD

35.61
12.1

26
12.58
21.3
21.3
7.73

25.24
23
26
26
26

23.3
28
28

30.8
18
22
22
40
19
21
17
17

17.67
23

22.22
22.22

21
21
19
19

17.67
11.67
11.67
26.52

26
26

17.67
17.67
36.43
33.82
14.11

12

10.4
10.4

20
20
14
14

Total

14
21
43
30
21
20
70
17
43
23
23
22

100
20
20
12
15
32
32
9

15
94
18
17
27
24

782

5
4

21
21
49
50

108
34
35
92
38
39
9

10
37
16
33
57

658

10
10
8
8

12
13
61

Weight

0.8%
1.3%
1.2%
1.3%
1.2%
1.2%
1.3%
1.1%
1.2%
1.2%
1.2%
1.2%
1.3%
1.1%
1.1%
0.9%
1.1%
1.3%
1.3%
0.7%
1.0%
1.3%
1.2%
1.2%
1.2%
1.2%

30.2%

0.9%
0.8%
1.2%
1.2%
1.3%
1.3%
1.3%
1.3%
1.3%
1.3%
1.2%
1.2%
1.1%
1.1%
1.1%
1.0%
1.3%
1.3%

21.1%

1.3%
1.3%
1.1%
1.1%
1.2%
1.2%
7.1%

Mean Difference
IV, Random, 95% CI

-31.00 [-54.47 , -7.53]
-23.10 [-31.54 , -14.66]
-13.00 [-23.09 , -2.91]

-24.00 [-29.30 , -18.70]
-4.03 [-15.35 , 7.29]
3.60 [-7.76 , 14.96]

-41.79 [-44.48 , -39.10]
6.00 [-8.70 , 20.70]

-21.00 [-30.72 , -11.28]
-23.00 [-34.97 , -11.03]
-24.00 [-36.04 , -11.96]
-16.00 [-28.51 , -3.49]
-10.90 [-17.43 , -4.37]

-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]

-3.50 [-23.38 , 16.38]
-27.00 [-41.00 , -13.00]

-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

3.00 [-3.20 , 9.20]
-6.00 [-15.46 , 3.46]
-1.00 [-10.55 , 8.55]

-10.00 [-19.43 , -0.57]
-11.00 [-21.39 , -0.61]
-12.17 [-19.38 , -4.97]

0.00 [-22.93 , 22.93]
0.00 [-26.17 , 26.17]

-12.00 [-22.91 , -1.09]
-4.00 [-14.67 , 6.67]
-3.00 [-9.85 , 3.85]
3.00 [-3.91 , 9.91]
7.50 [2.05 , 12.95]

16.67 [10.51 , 22.83]
15.00 [8.87 , 21.13]
-3.32 [-11.72 , 5.08]
7.00 [-2.93 , 16.93]

-1.00 [-10.95 , 8.95]
-9.00 [-23.01 , 5.01]

-13.00 [-26.41 , 0.41]
-5.59 [-18.89 , 7.71]

-8.00 [-26.27 , 10.27]
5.00 [-2.11 , 12.11]
0.20 [-5.02 , 5.42]
0.99 [-3.14 , 5.13]

-19.40 [-27.68 , -11.12]
-30.10 [-38.04 , -22.16]
-20.00 [-35.29 , -4.71]
-1.00 [-16.62 , 14.62]
-1.00 [-10.21 , 8.21]
10.00 [0.84 , 19.16]

-10.34 [-23.86 , 3.17]

Mean Difference
IV, Random, 95% CI
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Analysis 5.1.   (Continued)
Subtotal (95% CI)
Heterogeneity: Tau² = 252.99; Chi² = 53.64, df = 5 (P < 0.00001); I² = 91%
Test for overall effect: Z = 1.50 (P = 0.13)

5.1.4 Exercise vs. Psychological therapy
Bendix 1995 (2)
Bendix 1995 (2)
Machado 2007
Subtotal (95% CI)
Heterogeneity: Tau² = 27.33; Chi² = 2.61, df = 2 (P = 0.27); I² = 23%
Test for overall effect: Z = 3.03 (P = 0.002)

5.1.5 Exercise vs. Mixed physical therapy
Bid 2017
Chown 2008 (4)
Cruz-Diaz 2016 (3)
Deyo 1990
Diaz-Arribas 2009 (3)
Hansen 1993 (6)
Hemmilä 1997 (6)
Jaromi 2012 (3)
Kankaanpaa 1999
Kim 2015a
Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Murtezani 2011
Noori 2011
Okafor 2012
Salavati 2016
Shen 2009 (5)
Shen 2009 (5)
Torstensen 1998 (5)
Torstensen 1998 (5)
Weifen 2013 (5)
Weifen 2013 (5)
Weifen 2013 (5)
Weifen 2013 (5)
Subtotal (95% CI)
Heterogeneity: Tau² = 129.98; Chi² = 220.92, df = 25 (P < 0.00001); I² = 89%
Test for overall effect: Z = 4.26 (P < 0.0001)

5.1.6 Exercise vs. Back school
Barberini 2011 (3)
Frost 1995
Maul 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 37.08; Chi² = 5.87, df = 2 (P = 0.05); I² = 66%
Test for overall effect: Z = 3.17 (P = 0.002)

5.1.7 Exercise vs. Relaxation
Michalsen 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

5.1.8 Exercise vs. Anti-inflammatories
Natour 2015
Sousa 2009
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.02, df = 1 (P = 0.90); I² = 0%
Test for overall effect: Z = 3.02 (P = 0.003)

Total (95% CI)
Heterogeneity: Tau² = 240.09; Chi² = 1170.16, df = 84 (P < 0.00001); I² = 93%
Test for overall effect: Z = 5.06 (P < 0.00001)
Test for subgroup differences: Chi² = 27.65, df = 7 (P = 0.0003), I² = 74.7%

44
27
47

5.62
73.4
38.1
26.5

23
33.33

30
5.75
36.8
26.7

24
12.5
14.7
36.2

20
41.5
33.2
26.1

23
11

37.2
50.4
30.6
24.3
29.2
22.5

52
12.1

40

37.3

40.4
33.5

29
23
40

8.7
17.2
12.1
24.6
18.5

21.25
22.63
17.38
28.8
8.9
5.4

14.28
9.9
22
17

15.3
12.2
19.6

17.67
17.67
25.3
27.2

17.67
17.67
17.67
17.67

17.38
9.9
20

18.2

24.2
24.8

139

40
31
17
88

61
22
53
62
63
44
35
56
30
27
15
51
15
7

50
17
15
20
15
15
70
71
38

141
47
47

1087

10
36
74

120

36
36

30
27
57

3758

56
56
58

30.6
73.2
56.9
25.6
36.6

33.33
25

7.07
44.9
52.6
45.7
24.7
43.3
61.4

60
44

48.9
28.7
25.5
25.5

39
39

32.4
32.4
32.4
32.4

81
22.1

50

40.8

55.8
47.6

29
29
28

14.2
11.5
16.3
24.6

20
21.25
22.63
17.38
26.7
10.2

9
20

8.2
22.7

27
7.5

11.9
14.6

17.67
17.67

28
28

17.67
17.67
17.67
17.67

17.38
20.1

20

21.8

26.8
28

61

18
17
11
46

64
33
48
60
63
59
34
55
24
26
15
51
15
7

51
13
15
20
7
8

33
34
12
12
12
11

782

12
35
74

121

32
32

30
25
55

2537

7.1%

1.1%
1.1%
0.8%
2.9%

1.3%
1.3%
1.3%
1.2%
1.3%
1.3%
1.2%
1.3%
1.1%
1.3%
1.3%
1.3%
1.3%
0.8%
1.2%
1.3%
1.2%
1.2%
1.1%
1.1%
1.2%
1.2%
1.2%
1.2%
1.2%
1.2%

31.5%

1.1%
1.3%
1.3%
3.7%

1.2%
1.2%

1.1%
1.1%
2.2%

100.0%

-10.34 [-23.86 , 3.17]

-12.00 [-28.13 , 4.13]
-29.00 [-44.99 , -13.01]
-11.00 [-36.21 , 14.21]
-18.67 [-30.75 , -6.60]

-24.98 [-29.09 , -20.87]
0.20 [-7.99 , 8.39]

-18.80 [-24.45 , -13.15]
0.90 [-7.83 , 9.63]

-13.60 [-20.33 , -6.87]
0.00 [-8.30 , 8.30]

5.00 [-5.68 , 15.68]
-1.32 [-7.79 , 5.15]

-8.10 [-22.94 , 6.74]
-25.90 [-31.06 , -20.74]
-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]

-40.00 [-48.78 , -31.22]
-2.50 [-10.84 , 5.84]

-15.70 [-24.32 , -7.08]
-2.60 [-13.31 , 8.11]

-2.50 [-18.35 , 13.35]
-14.50 [-29.66 , 0.66]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]
-1.80 [-13.27 , 9.67]
-8.10 [-18.51 , 2.31]
-3.20 [-14.40 , 8.00]
-9.90 [-21.50 , 1.70]

-10.42 [-15.22 , -5.62]

-29.00 [-43.59 , -14.41]
-10.00 [-17.40 , -2.60]
-10.00 [-16.44 , -3.56]
-14.02 [-22.68 , -5.35]

-3.50 [-13.11 , 6.11]
-3.50 [-13.11 , 6.11]

-15.40 [-28.32 , -2.48]
-14.10 [-28.52 , 0.32]

-14.82 [-24.44 , -5.20]

-9.10 [-12.63 , -5.57]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 5.1.   (Continued)
Heterogeneity: Tau² = 240.09; Chi² = 1170.16, df = 84 (P < 0.00001); I² = 93%
Test for overall effect: Z = 5.06 (P < 0.00001)
Test for subgroup differences: Chi² = 27.65, df = 7 (P = 0.0003), I² = 74.7%

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Study outcome data was excluded from meta-analysis due to implausible mean effect.
(2) Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value.
(4) Study has other comparison groups available for this meta-analysis.
(5) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(6) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
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Analysis 5.2.   Comparison 5: SUBGROUP ANALYSES (Conservative comparisons), Outcome 2: Function (/100):
Earliest follow-up, Exercise vs. other conservative treatments

Study or Subgroup

5.2.1 Exercise vs. Education
Areeudomwong 2017
Chan 2017
Cruz-Diaz 2018
Frost 2004
Miyamoto 2013
Miyamoto 2018 (1)
Miyamoto 2018 (1)
Miyamoto 2018 (1)
Niemisto 2003
Rantonen 2012 (1)
Rantonen 2012 (1)
Ryan 2010
Saper 2009
Saper 2017 (1)
Saper 2017 (1)
Schenkman 2009 (2)
Segal-Snir 2016
Sherman 2005 (1)
Sherman 2005 (1)
Sherman 2011 (3)
Sherman 2011 (3)
Tilbrook 2011 (4)
Underwood 2004
Valenza 2017 (4)
Vincent 2014a (1)
Vincent 2014a (1)
Subtotal (95% CI)
Heterogeneity: Tau² = 30.27; Chi² = 112.67, df = 25 (P < 0.00001); I² = 78%
Test for overall effect: Z = 5.77 (P < 0.00001)

5.2.2 Exercise vs. Manual therapy
Bellido-Fernandez 2018 (1)
Bellido-Fernandez 2018 (1)
Bronfort 1996 (3)
Bronfort 1996 (3)
Bronfort 2011 (1)
Bronfort 2011 (1)
Cambron 2006
Cecchi 2010 (1)
Cecchi 2010 (1)
Dougherty 2014
Ferreira 2007 (1)
Ferreira 2007 (1)
Fransoo 2006 (3)
Fransoo 2006 (3)
Goldby 2006 (2)
Rasmussen-Barr 2003
Ritvanen 2007 (4)
Ulger 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 24.43; Chi² = 46.81, df = 17 (P = 0.0001); I² = 64%
Test for overall effect: Z = 0.98 (P = 0.33)

5.2.3 Exercise vs. Electrotherapy
Chatzitheodorou 2007
Djavid 2007 (1)
Djavid 2007 (1)
Gur 2003 (1)
Gur 2003 (1)
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 42.51; Chi² = 16.97, df = 5 (P = 0.005); I² = 71%
Test for overall effect: Z = 1.19 (P = 0.23)

Exercise
Mean

7.04
17.6

20.83
18.47

15
28.33
32.5

25.42
14.7

15
14

26.67
35.67
49.13
47.83
15.81
45.83
22.08
12.92
18.74
19.26
23.75
18.5

16.96
34.17
20.83

8
12

20.9
15.1
18.7

16.96
12.08
22.5

22.08
28.14
40.42
32.92
11.25
4.58

31
6

17
47

40
48.2
33.6

26.25
22.91
33.33

SD

3.58
12.6
8.18
9.34

14.17
21.67
21.67
22.92

11.6
14
11

17.92
30.01
22.17
21.3
10.4

26.67
18.75

15
16.28
17.56
20.31
19.33
13.92
22.92
17.08

3.7
5.93

17
17.4

19.57
20

15.55
19.58
19.58
20.19
26.25
23.75
13.92
13.92
17.07
5.88

13.27
28.4

10.83
10.4
7.4

14.58
13.33
19.58

Total

21
47
32

144
43
69
67
73
96
43
43
15
15

127
129
17
20
36
35
91
92

156
146
27
17
18

1619

9
9

56
43
91
92
87
68
68
89
74
73
20
19
78
17
28
56

977

10
18
19
25
25
50

147

Comparison
Mean

19.88
24.4
37.5

20.27
29.58
47.08
47.08
47.08
18.6

16
16

17.92
53.94
53.48
53.48
10.4

58.33
26.67
26.67
28.52
28.52
32.17
28.83
29.92
26.25
26.25

8
8

20.8
20.8
21.3
21.3

11.25
9.17
9.17

30.51
32.92
32.92
13.75
13.75
28.1

13
12

37.8

59.58
41.6
41.6
27.5
27.5

32.92

SD

4.54
15.8
7.74
9.29

23.75
25.42
25.42
25.42

11
10
10

17.5
21.32
21.74
21.74
16.64
26.25
21.67
21.67
20.61
20.61
20.31
21.62
13.92
17.5
17.5

6.67
6.67
17.3
17.3

21.74
21.74
17.48
13.75
13.75
17.42

25
25

13.92
13.92
17.34
14.71
13.27
26.8

15
8.8
8.8

12.08
12.08
18.75

Total

21
43
30

142
43
23
23
22

100
20
20
12
15
32
32
9

15
15
15
22
23

136
125
27
7
7

979

5
4

21
21
49
50

110
35
34
92
39
38
10
9

37
16
33
57

660

10
8
8

13
12
50

101

Weight

2.0%
1.7%
1.9%
2.0%
1.5%
1.1%
1.1%
1.1%
1.9%
1.7%
1.7%
1.0%
0.7%
1.4%
1.4%
1.1%
0.7%
1.1%
1.1%
1.4%
1.4%
1.8%
1.8%
1.5%
0.8%
0.9%

35.9%

1.7%
1.5%
1.4%
1.4%
1.6%
1.6%
1.8%
1.6%
1.6%
1.7%
1.3%
1.3%
1.2%
1.2%
1.6%
1.5%
1.6%
1.3%

27.0%

1.2%
1.5%
1.6%
1.4%
1.4%
1.5%
8.6%

Mean Difference
IV, Random, 95% CI

-12.84 [-15.31 , -10.37]
-6.80 [-12.74 , -0.86]

-16.67 [-20.63 , -12.71]
-1.80 [-3.96 , 0.36]

-14.58 [-22.85 , -6.31]
-18.75 [-30.33 , -7.17]
-14.58 [-26.19 , -2.97]
-21.66 [-33.51 , -9.81]

-3.90 [-7.07 , -0.73]
-1.00 [-7.06 , 5.06]
-2.00 [-7.48 , 3.48]
8.75 [-4.68 , 22.18]

-18.27 [-36.90 , 0.36]
-4.35 [-12.81 , 4.11]
-5.65 [-14.03 , 2.73]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-4.59 [-17.15 , 7.97]

-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]
-8.42 [-13.09 , -3.75]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

7.92 [-9.01 , 24.85]
-5.42 [-20.60 , 9.76]

-8.03 [-10.75 , -5.30]

0.00 [-6.33 , 6.33]
4.00 [-3.60 , 11.60]
0.10 [-8.54 , 8.74]

-5.70 [-14.74 , 3.34]
-2.60 [-9.90 , 4.70]

-4.34 [-11.62 , 2.94]
0.83 [-3.79 , 5.45]

13.33 [6.82 , 19.84]
12.91 [6.35 , 19.47]
-2.37 [-7.87 , 3.13]
7.50 [-2.37 , 17.37]
0.00 [-9.64 , 9.64]

-2.50 [-13.07 , 8.07]
-9.17 [-20.21 , 1.87]

2.90 [-3.85 , 9.65]
-7.00 [-14.73 , 0.73]
5.00 [-1.68 , 11.68]
9.20 [-0.98 , 19.38]
1.46 [-1.47 , 4.38]

-19.58 [-31.05 , -8.11]
6.60 [-1.16 , 14.36]

-8.00 [-14.95 , -1.05]
-1.25 [-9.96 , 7.46]

-4.59 [-13.19 , 4.01]
0.41 [-7.10 , 7.92]

-3.81 [-10.07 , 2.44]

Mean Difference
IV, Random, 95% CI
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Analysis 5.2.   (Continued)
Subtotal (95% CI)
Heterogeneity: Tau² = 42.51; Chi² = 16.97, df = 5 (P = 0.005); I² = 71%
Test for overall effect: Z = 1.19 (P = 0.23)

5.2.4 Exercise vs. Psychological therapy
Machado 2007
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.82 (P = 0.41)

5.2.5 Exercise vs. Mixed physical therapy
Bid 2017
Chown 2008 (2)
Cruz-Diaz 2016 (4)
Kim 2017
Little 2014 (4)
Longo 2016
Murtezani 2011
Noori 2011
Okafor 2012 (5)
Salavati 2016
Torstensen 1998 (3)
Torstensen 1998 (3)
Underwood 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 61.42; Chi² = 110.42, df = 12 (P < 0.00001); I² = 89%
Test for overall effect: Z = 1.78 (P = 0.08)

5.2.6 Exercise vs. Back school
Frost 1995
Maul 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 5.50; Chi² = 1.85, df = 1 (P = 0.17); I² = 46%
Test for overall effect: Z = 0.74 (P = 0.46)

5.2.7 Exercise vs. Relaxation
Michalsen 2016
Subtotal (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.97 (P = 0.33)

5.2.8 Exercise vs. Anti-inflammatories
Natour 2015
Sousa 2009
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.22, df = 1 (P = 0.64); I² = 0%
Test for overall effect: Z = 3.29 (P = 0.0010)

Total (95% CI)
Heterogeneity: Tau² = 44.42; Chi² = 382.34, df = 68 (P < 0.00001); I² = 82%
Test for overall effect: Z = 4.31 (P < 0.0001)
Test for subgroup differences: Chi² = 31.36, df = 7 (P < 0.0001), I² = 77.7%

50

7.29
20.8

16.55
21.27
23.16
16.08
15.8

21.41
25

21.13
46.2
52.7

24.62

16.3
25

26.67

28.29
22.12

22.92

8.54
8.4

15.78
3.37

13.92
14.92
12.7

10.48
20.8

11.82
13.1
16.6

20.75

10.3
8.33

20.42

22.25
19.96

147

17
17

64
35
53
15
14
7

50
17
15
20
71
70

117
548

29
74

103

36
36

30
57
87

3534

57.5

24.12
20.3

19.29
28.93
25.37
33.92
30.6

31.38
10.9

31.93
46.9
46.9

20.33

21.2
25

22.08

44.12
34

23.96

12
8

15.78
4.61

13.92
20.62
16.9
8.06
4.46

17.26
13.1
13.1

20.83

14.2
12.5

18.75

24.5
25.83

101

11
11

64
35
48
15
15
7

51
13
15
20
34
33

176
526

32
74

106

32
32

30
25
55

2470

8.6%

0.7%
0.7%

1.9%
1.9%
1.7%
2.0%
1.3%
0.7%
1.7%
1.6%
1.2%
1.4%
1.8%
1.7%
1.8%

20.5%

1.7%
1.9%
3.6%

1.4%
1.4%

1.1%
1.2%
2.3%

100.0%

-3.81 [-10.07 , 2.44]

-7.50 [-25.37 , 10.37]
-7.50 [-25.37 , 10.37]

-16.83 [-20.44 , -13.22]
0.50 [-3.34 , 4.34]

-2.74 [-8.90 , 3.42]
-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-14.80 [-20.62 , -8.98]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]

-10.80 [-19.97 , -1.63]
-0.70 [-6.05 , 4.65]
5.80 [-0.12 , 11.72]
4.29 [-0.57 , 9.15]

-4.28 [-9.00 , 0.43]

-4.90 [-11.09 , 1.29]
0.00 [-3.42 , 3.42]

-1.74 [-6.34 , 2.85]

4.59 [-4.72 , 13.90]
4.59 [-4.72 , 13.90]

-15.83 [-27.67 , -3.99]
-11.88 [-23.25 , -0.51]
-13.78 [-21.98 , -5.57]

-4.10 [-5.97 , -2.24]

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Study has multiple exercise groups available: comparison group data divided.
(2) Study has other comparison groups available for this meta-analysis.
(3) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value.
(5) Large baseline differences.
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Comparison 6.   SENSITIVITY ANALYSES (No assumptions about data)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

6.1 Pain (/100): Earliest follow-up, no
imputation of SD

71 6345 Mean Difference (IV, Ran-
dom, 95% CI)

-12.08 [-15.49,
-8.66]

6.1.1 Exercise vs. No treatment or usu-
al care

24 1717 Mean Difference (IV, Ran-
dom, 95% CI)

-16.65 [-20.81,
-12.50]

6.1.2 Exercise vs. Other conservative
treatment

47 4628 Mean Difference (IV, Ran-
dom, 95% CI)

-9.85 [-14.40,
-5.31]

6.2 Function (/100): Earliest follow-up,
no imputation of SD

68   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

6.2.1 Exercise vs. No treatment or usu-
al care

28 2076 Mean Difference (IV, Ran-
dom, 95% CI)

-7.38 [-9.33, -5.44]

6.2.2 Exercise vs. Other conservative
treatment

41 4743 Mean Difference (IV, Ran-
dom, 95% CI)

-4.12 [-6.28, -1.97]

6.3 Function (/100): Earliest follow-up,
RMDQ measurement only

53   Mean Difference (IV, Ran-
dom, 95% CI)

Subtotals only

6.3.1 Exercise vs. No treatment or usu-
al care

22 2146 Mean Difference (IV, Ran-
dom, 95% CI)

-7.83 [-10.21,
-5.45]

6.3.2 Exercise vs. Other conservative
treatment

33 4082 Mean Difference (IV, Ran-
dom, 95% CI)

-5.27 [-8.05, -2.49]
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Analysis 6.1.   Comparison 6: SENSITIVITY ANALYSES (No assumptions about data), Outcome 1: Pain (/100): Earliest
follow-up, no imputation of SD

Study or Subgroup

6.1.1 Exercise vs. No treatment or usual care
Arampatzis 2017
Chen 2014
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Garcia 2017
Gladwell 2006
Highland 2018
Jensen 2012
Keane 2017
Keane 2017
Lee 2016a
Lee 2016a
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Moseley 2002
Nassif 2011
Phattharasupharerk 2019a
Puppin 2011
Rydeard 2006a
Schinhan 2016
Smeets 2008
Smeets 2008
Smeets 2008
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 97.39; Chi² = 137.34, df = 29 (P < 0.00001); I² = 79%
Test for overall effect: Z = 7.85 (P < 0.00001)

6.1.2 Exercise vs. Other conservative treatment
Alayat 2014
Alayat 2014
Alexandre 2001
Areeudomwong 2017
Bid 2017
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chan 2017
Chown 2008
Deyo 1990
Djavid 2007
Djavid 2007
Dougherty 2014
Ferreira 2007
Ferreira 2007
Frost 1995
Goldby 2006
Gur 2003
Gur 2003
Hartvigsen 2010
Hartvigsen 2010
Jaromi 2018
Kankaanpaa 1999
Kim 2015a
Kim 2017
Kumar 2009a
Kumar 2009b

Exercise
Mean

29.8
21.7

15
46
17
21
18

39.5
22

27.5
45
26

26.5
22

33.1
16.8

48
30
45

42.4
19

27.6
14
24

18.3
13.3

37.76
44.63
42.31

42

26.4
37.1

6
15.4
5.62

32
26

22.1
25

23.33
30

73.4
26.5

43
24

38.1
40
48

12.1
28.81

29
18

37.97
45.6
7.51
36.8
26.7

24
12.5
14.7

SD

18.5
14.2

15
28

14.1
13.6
10.3
27.3

9
24.3

21
23.7
18.6
11.3

20
8.2
11
9

23
21.85

15
20.6
20.5

27
14.66

10.5
24.33
28.86
25.56

26.5

12.5
13

27.2
15.6

8.7
22
21

20.4
20
20
23

17.2
24.6

16
14

30.88
25
24
9.9

28.14
13
12

19.38
19.82

8.3
28.8

8.9
5.4

14.28
9.9

Total

20
64
11
77
34
34
25
73
20
33
42
10
10
15
15
20
15
16
41
25
29
32
33
30
21
15
55
55
52
55

977

28
24
14
21
61
93
91
86
68
68
49
22
62
19
18
89
74
73
36
78
25
25
32
36
67
30
27
15
51
15

Comparison
Mean

39.3
34.8

44
56

49.6
49.6
32.9

47
24

33.5
50

48.9
48.9
35.8
35.8
38.8

69
69
76

72.08
31

44.1
53.5

41
33.9

21
53.35
53.35
53.35

37

56.5
56.5

37
38.5
30.6

29
29

14.6
8.33
8.33

43
73.2
25.6

44
44

41.42
41
41

22.1
34.4

19
19
42
42

49.3
44.9
52.6
45.7
24.7
43.3

SD

19.1
17.7

14
26

13.1
13.1
18.9
29.7

8
17.9

19
33.3
33.3
17.2
17.2
15.4

16
16
21

17.19
15

27.4
20.9

27
14.85

17.3
22.6
22.6
22.6
45.4

10.4
10.4

35.61
12.1
14.2

19
19

17.67
11.67
11.67

26
11.5
24.6

20
20

26.52
26
26

20.1
36.43

14
14

21.3
21.3
7.73
26.7
10.2

9
20
8.2

Total

20
63

8
77
15
15
24
73
14
29
45

5
4
3
3

20
8
8

29
25
28
28
32
25
18
15
17
17
17
55

740

10
10
14
21
64
50
49

108
34
35
43
33
60

8
8

92
39
38
35
37
13
12
21
20
70
24
26
15
51
15

Weight

1.1%
1.3%
1.1%
1.2%
1.2%
1.2%
1.2%
1.2%
1.3%
1.2%
1.2%
0.6%
0.6%
0.9%
0.8%
1.2%
1.1%
1.1%
1.2%
1.1%
1.2%
1.1%
1.2%
1.1%
1.2%
1.2%
1.1%
1.1%
1.1%
1.1%

32.9%

1.2%
1.2%
0.8%
1.2%
1.3%
1.2%
1.2%
1.3%
1.2%
1.2%
1.2%
1.2%
1.2%
1.0%
1.0%
1.2%
1.2%
1.2%
1.2%
1.1%
1.2%
1.2%
1.1%
1.1%
1.3%
1.0%
1.3%
1.3%
1.2%
1.2%

Mean Difference
IV, Random, 95% CI

-9.50 [-21.15 , 2.15]
-13.10 [-18.69 , -7.51]

-29.00 [-42.14 , -15.86]
-10.00 [-18.53 , -1.47]

-32.60 [-40.75 , -24.45]
-28.60 [-36.65 , -20.55]

-14.90 [-23.47 , -6.33]
-7.50 [-16.75 , 1.75]

-2.00 [-7.75 , 3.75]
-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-22.90 [-55.58 , 9.78]
-22.40 [-57.01 , 12.21]

-13.80 [-34.09 , 6.49]
-2.70 [-24.64 , 19.24]

-22.00 [-29.65 , -14.35]
-21.00 [-33.41 , -8.59]

-39.00 [-50.93 , -27.07]
-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-12.00 [-19.79 , -4.21]
-16.50 [-28.91 , -4.09]

-39.50 [-49.57 , -29.43]
-17.00 [-31.33 , -2.67]
-15.60 [-24.89 , -6.31]

-7.70 [-17.94 , 2.54]
-15.59 [-28.11 , -3.07]

-8.72 [-21.90 , 4.46]
-11.04 [-23.83 , 1.75]

5.00 [-8.89 , 18.89]
-16.65 [-20.81 , -12.50]

-30.10 [-38.04 , -22.16]
-19.40 [-27.68 , -11.12]
-31.00 [-54.47 , -7.53]

-23.10 [-31.54 , -14.66]
-24.98 [-29.09 , -20.87]

3.00 [-3.91 , 9.91]
-3.00 [-9.85 , 3.85]
7.50 [2.05 , 12.95]

16.67 [10.51 , 22.83]
15.00 [8.87 , 21.13]

-13.00 [-23.09 , -2.91]
0.20 [-7.99 , 8.39]
0.90 [-7.83 , 9.63]

-1.00 [-16.62 , 14.62]
-20.00 [-35.29 , -4.71]

-3.32 [-11.72 , 5.08]
-1.00 [-10.95 , 8.95]
7.00 [-2.93 , 16.93]

-10.00 [-17.40 , -2.60]
-5.59 [-18.89 , 7.71]
10.00 [0.84 , 19.16]
-1.00 [-10.21 , 8.21]
-4.03 [-15.35 , 7.29]
3.60 [-7.76 , 14.96]

-41.79 [-44.48 , -39.10]
-8.10 [-22.94 , 6.74]

-25.90 [-31.06 , -20.74]
-21.70 [-27.01 , -16.39]

-12.20 [-18.94 , -5.46]
-28.60 [-35.11 , -22.09]

Mean Difference
IV, Random, 95% CI
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Analysis 6.1.   (Continued)

Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Murtezani 2011
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012
Rantonen 2012
Rantonen 2012
Rasmussen-Barr 2003
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Sorensen 2010
Soukup 1999
Soukup 1999
Sousa 2009
Ulger 2017
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 283.26; Chi² = 1038.23, df = 58 (P < 0.00001); I² = 94%
Test for overall effect: Z = 4.25 (P < 0.0001)

Total (95% CI)
Heterogeneity: Tau² = 234.44; Chi² = 1179.18, df = 88 (P < 0.00001); I² = 93%
Test for overall effect: Z = 6.93 (P < 0.00001)
Test for subgroup differences: Chi² = 4.69, df = 1 (P = 0.03), I² = 78.7%

24
12.5
14.7
36.2

47
40

37.3
31
32
40
33
20

40.4
25.2
41.5
33.2

29
31
14

19.1
26.1

44
50
53
19
70
49
23
18

33.5
21
10

5.4
14.28

9.9
22
40
20

18.2
23
24
27
23
17

24.2
23.3
15.3
12.2

27
20

16.18
18.9
19.6

21
21
21
21
30
22
16

15.7
24.8

16
11

15
51
15

7
17
74
36
43
67
69
73
50
30
96
17
15
43
43
17
15
20
15

127
129

17
20
91
34
38
27
56
20

2703

3680

45.7
24.7
43.3
61.4

58
50

40.8
52
56
56
56
60

55.8
36.1

44
48.9

35
35
22

22.6
28.7

71
56
56
41
70
46
24
24

47.6
20.8

21

9
20
8.2

22.7
28
20

21.8
23
26
26
26
27

26.8
23.3

7.5
11.9

28
28

33.82
30.8
14.6

18
22
22
40
19
21
17
17
28
12
23

15
51
15

7
11
74
32
43
23
23
22
51
30

100
13
15
20
20
16
12
20
15
32
32

9
15
94
18
17
25
57
24

1925

2665

1.3%
1.2%
1.2%
0.8%
0.8%
1.2%
1.2%
1.2%
1.1%
1.1%
1.1%
1.2%
1.1%
1.2%
1.2%
1.2%
1.0%
1.1%
0.9%
0.9%
1.1%
1.1%
1.2%
1.2%
0.7%
1.0%
1.2%
1.2%
1.2%
1.1%
1.3%
1.2%

67.1%

100.0%

-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]
-11.00 [-36.21 , 14.21]
-10.00 [-16.44 , -3.56]

-3.50 [-13.11 , 6.11]
-21.00 [-30.72 , -11.28]
-24.00 [-36.08 , -11.92]
-16.00 [-28.39 , -3.61]

-23.00 [-35.08 , -10.92]
-40.00 [-48.78 , -31.22]

-15.40 [-28.32 , -2.48]
-10.90 [-17.43 , -4.37]

-2.50 [-10.84 , 5.84]
-15.70 [-24.32 , -7.08]

-6.00 [-20.69 , 8.69]
-4.00 [-17.65 , 9.65]

-8.00 [-26.27 , 10.27]
-3.50 [-23.38 , 16.38]

-2.60 [-13.31 , 8.11]
-27.00 [-41.00 , -13.00]

-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

3.00 [-3.20 , 9.20]
-1.00 [-10.52 , 8.52]
-6.00 [-15.50 , 3.50]

-14.10 [-28.52 , 0.32]
0.20 [-5.02 , 5.42]

-11.00 [-21.39 , -0.61]
-9.85 [-14.40 , -5.31]

-12.08 [-15.49 , -8.66]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 6.2.   Comparison 6: SENSITIVITY ANALYSES (No assumptions about data), Outcome 2: Function (/100):
Earliest follow-up, no imputation of SD

Study or Subgroup

6.2.1 Exercise vs. No treatment or usual care
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Garcia 2017
Harts 2008
Harts 2008
Highland 2018
Jensen 2012
Keane 2017
Keane 2017
Kofotolis 2016
Kofotolis 2016
Kuukkanen 2000
Lee 2016a
Lee 2016a
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Nassif 2011
Patti 2016
Phattharasupharerk 2019a
Puppin 2011
Rydeard 2006a
Schinhan 2016
Shaughnessy 2004
Smeets 2008
Smeets 2008
Smeets 2008
Stephan 2011
Vollenbroek-Hutten 2004
Weiner 2008
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 15.92; Chi² = 72.41, df = 35 (P = 0.0002); I² = 52%
Test for overall effect: Z = 7.43 (P < 0.00001)

6.2.2 Exercise vs. Other conservative treatment
Areeudomwong 2017
Bid 2017
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chan 2017
Chatzitheodorou 2007
Chown 2008
Djavid 2007
Djavid 2007
Dougherty 2014
Ferreira 2007
Ferreira 2007
Frost 1995
Frost 2004
Goldby 2006
Gur 2003
Gur 2003
Kim 2017
Longo 2016
Machado 2007

Exercise
Mean

6
40

26.46
19.83
11.25
33.21
14.17
25.42
18.46
48.26
33.2
25.8

17.04
33.25

10
7.5

4.58
38.79
22.9
23.1

18
13.68
40.62

13
8.33
18.4
8.33
6.4
26

49.6
47.5

46.74
4.1

45.83
31.67
36.97

7.04
7.29

16.96
18.7

12.08
22.5

22.08
17.6

40
20.8
48.2
33.6

28.14
32.92
40.42
16.3

18.47
31

22.91
26.25
21.27
16.08

50

SD

6.1
27.08
22.08
20.42

7.5
26.33
16.67

25
19.25
23.48
18.84
20.1
8.08

10.17
7.6

8.75
3.75

24.17
3.6
7.5

12.9
9.39

20.83
8

15
13.3
5.73
5.36

14
24.56
21.88
23.01
7.98

20.83
19.17
41.33

3.58
8.54

20
19.57
15.55
19.58
19.58
12.6

10.83
8.4

10.4
7.4

20.19
23.75
26.25
10.3
9.34

17.07
13.33
14.58
3.37

14.92
22.92

Total

11
77
34
34
25
73
20
20
33
42
10
10
36
37
27
15
15
20
15
16
41
25
32
19
33
30
21
15
20
52
55
55
58
72
50
55

1203

21
64
92
91
87
68
68
47
10
35
19
18
89
74
73
29

144
78
25
25
15
7

17

Comparison
Mean

14.5
49.58
43.37
43.37
21.25
41.04
21.67
21.67
29.33
47.83
31.56
31.56
45.25
45.25

11
7.08
7.08

59.87
26.6
26.6
25.8

25.28
45.12
16.8

16.67
25.5

13.33
11.46

44
57.83
57.83
57.83
6.97

54.17
32.5

47.85

19.88
24.12
21.3
21.3

11.25
9.17
9.17
24.4

59.58
20.3
41.6
41.6

30.51
32.92
32.92
21.2

20.27
28.1
27.5
27.5

28.93
33.92
57.5

SD

11.1
24.58
23.33
23.33
16.25
28.87
16.25
16.25
18.96
20.87
18.24
18.24
16.17
16.17

7.8
6.67
6.67

24.04
5
5

14.1
14.03
23.54
15.6

13.33
15.5
7.07
8.6
16

19.92
19.92
19.92
12.45
20.83
15.83
49.59

4.54
12

21.74
21.74
17.48
13.75
13.75
15.8

15
8

8.8
8.8

17.42
25
25

14.2
9.29

17.34
12.08
12.08
4.61

20.62
23.96

Total

8
77
15
15
24
73
9

10
29
45
4
5

14
14
26
3
3

20
8
8

29
25
28
19
32
25
18
15
21
17
17
17
16
79
50
55

873

21
64
50
49

110
34
35
43
10
35
8
8

92
39
38
32

142
37
12
13
15
7

11

Weight

2.8%
3.0%
1.5%
1.5%
3.4%
2.7%
1.7%
1.3%
2.5%
2.6%
0.7%
0.8%
2.7%
2.6%
4.8%
2.8%
3.1%
1.3%
5.0%
4.4%
3.7%
3.6%
2.0%
3.1%
3.5%
3.1%
4.9%
4.3%
2.6%
1.9%
2.1%
2.0%
3.7%
3.6%
3.5%
1.1%

100.0%

2.6%
2.5%
2.1%
2.1%
2.4%
2.2%
2.2%
2.2%
1.5%
2.5%
2.0%
2.1%
2.3%
1.8%
1.7%
2.2%
2.6%
2.1%
1.9%
1.9%
2.6%
0.9%
0.9%

Mean Difference
IV, Random, 95% CI

-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-16.91 [-30.86 , -2.96]
-23.54 [-37.20 , -9.88]
-10.00 [-17.14 , -2.86]

-7.83 [-16.79 , 1.13]
-7.50 [-20.39 , 5.39]
3.75 [-11.13 , 18.63]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

1.64 [-19.71 , 22.99]
-5.76 [-26.03 , 14.51]

-28.21 [-37.08 , -19.34]
-12.00 [-21.08 , -2.92]

-1.00 [-5.15 , 3.15]
0.42 [-8.33 , 9.17]

-2.50 [-10.28 , 5.28]
-21.08 [-36.02 , -6.14]

-3.70 [-7.61 , 0.21]
-3.50 [-8.55 , 1.55]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-4.50 [-15.82 , 6.82]
-3.80 [-11.68 , 4.08]

-8.34 [-15.23 , -1.45]
-7.10 [-14.82 , 0.62]
-5.00 [-9.08 , -0.92]
-5.06 [-10.19 , 0.07]

-18.00 [-27.19 , -8.81]
-8.23 [-19.82 , 3.36]

-10.33 [-21.43 , 0.77]
-11.09 [-22.34 , 0.16]

-2.87 [-9.31 , 3.57]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-10.88 [-27.94 , 6.18]

-7.38 [-9.33 , -5.44]

-12.84 [-15.31 , -10.37]
-16.83 [-20.44 , -13.22]

-4.34 [-11.62 , 2.94]
-2.60 [-9.90 , 4.70]
0.83 [-3.79 , 5.45]

13.33 [6.77 , 19.89]
12.91 [6.40 , 19.42]

-6.80 [-12.74 , -0.86]
-19.58 [-31.05 , -8.11]

0.50 [-3.34 , 4.34]
6.60 [-1.08 , 14.28]

-8.00 [-14.99 , -1.01]
-2.37 [-7.87 , 3.13]
0.00 [-9.53 , 9.53]

7.50 [-2.47 , 17.47]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-4.59 [-13.19 , 4.01]
-1.25 [-9.96 , 7.46]

-7.66 [-10.55 , -4.77]
-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

Mean Difference
IV, Random, 95% CI
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Analysis 6.2.   (Continued)

Longo 2016
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Murtezani 2011
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012
Rantonen 2012
Rantonen 2012
Rasmussen-Barr 2003
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Sherman 2005
Sherman 2005
Sousa 2009
Ulger 2017
Underwood 2004
Underwood 2004
Vincent 2014a
Vincent 2014a
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 44.85; Chi² = 305.97, df = 52 (P < 0.00001); I² = 83%
Test for overall effect: Z = 3.75 (P = 0.0002)

Test for subgroup differences: Chi² = 4.83, df = 1 (P = 0.03), I² = 79.3%

16.08
50
25

26.67
15

32.5
25.42
28.33
15.8

28.29
14.7

21.41
25
14
15
6

26.67
21.13
35.67
47.83
49.13
15.81
45.83
12.92
22.08
22.12

47
24.62
18.5

34.17
20.83
33.33

14.92
22.92
8.33

20.42
14.17
21.67
22.92
21.67
12.7

22.25
11.6

10.48
20.8

11
14

5.88
17.92
11.82
30.01
21.3

22.17
10.4

26.67
15

18.75
19.96
28.4

20.75
19.33
22.92
17.08
19.58

7
17
74
36
43
73
69
67
50
30
96
17
15
43
43
17
15
20
15

129
127
17
20
35
36
57
56

117
146
17
18
50

2744

33.92
57.5

25
22.08
29.58
47.08
47.08
47.08
30.6

44.12
18.6

31.38
10.9

16
16
13

17.92
31.93
53.94
53.48
53.48
10.4

58.33
26.67
26.67

34
37.8

20.33
28.83
26.25
26.25
32.92

20.62
23.96
12.5

18.75
23.75
25.42
25.42
25.42
16.9
24.5

11
8.06
4.46

10
10

14.71
17.5

17.26
21.32
21.74
21.74
16.64
26.25
21.67
21.67
25.83
26.8

20.83
21.62
17.5
17.5

18.75

7
11
74
32
43
22
23
23
51
30

100
13
15
20
20
16
12
20
15
32
32
9

15
15
15
25
57

176
125

7
7

50
1999

0.9%
0.9%
2.5%
1.8%
1.9%
1.5%
1.5%
1.5%
2.3%
1.5%
2.6%
2.2%
1.6%
2.3%
2.2%
2.0%
1.3%
1.8%
0.9%
1.9%
1.9%
1.5%
1.0%
1.5%
1.4%
1.5%
1.7%
2.4%
2.4%
1.0%
1.2%
2.0%

100.0%

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

0.00 [-3.42 , 3.42]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-14.58 [-26.31 , -2.85]
-21.66 [-33.37 , -9.95]
-18.75 [-30.36 , -7.14]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]

-3.90 [-7.07 , -0.73]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-2.00 [-7.48 , 3.48]
-1.00 [-7.06 , 5.06]

-7.00 [-14.73 , 0.73]
8.75 [-4.68 , 22.18]

-10.80 [-19.97 , -1.63]
-18.27 [-36.90 , 0.36]
-5.65 [-14.03 , 2.73]
-4.35 [-12.81 , 4.11]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-13.75 [-25.79 , -1.71]

-4.59 [-17.15 , 7.97]
-11.88 [-23.25 , -0.51]

9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
7.92 [-9.01 , 24.85]

-5.42 [-20.60 , 9.76]
0.41 [-7.10 , 7.92]

-4.12 [-6.28 , -1.97]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 6.3.   Comparison 6: SENSITIVITY ANALYSES (No assumptions about data), Outcome 3: Function (/100):
Earliest follow-up, RMDQ measurement only

Study or Subgroup

6.3.1 Exercise vs. No treatment or usual care
Albaladejo 2010
Costa 2009b
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Garcia 2017
Groessl 2017
Hall 2011
Harts 2008
Harts 2008
Highland 2018
Jensen 2012
Kofotolis 2016
Kofotolis 2016
Lee 2016a
Lee 2016a
Little 2014
Masharawi 2013
Nassif 2011
Phattharasupharerk 2019a
Quinn 2011
Rydeard 2006a
Smeets 2008
Smeets 2008
Smeets 2008
Vollenbroek-Hutten 2004
Weiner 2008
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 18.24; Chi² = 53.02, df = 27 (P = 0.002); I² = 49%
Test for overall effect: Z = 6.45 (P < 0.00001)

6.3.2 Exercise vs. Other conservative treatment
Areeudomwong 2017
Bid 2017
Bronfort 1996
Bronfort 1996
Bronfort 2011
Bronfort 2011
Cambron 2006
Cecchi 2010
Cecchi 2010
Chatzitheodorou 2007
Cruz-Diaz 2018
Ferreira 2007
Ferreira 2007
Fransoo 2006
Fransoo 2006
Gur 2003
Gur 2003
Little 2014
Longo 2016
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Natour 2015
Okafor 2012
Ryan 2010
Saper 2009
Saper 2017

Exercise
Mean

31.25
40

19.83
26.46
11.25
33.21
30.62
29.21
14.17
25.42
18.46
48.26
33.25
17.04

7.5
4.58

27.95
38.79
40.62
8.33
22.5
8.33
49.6

46.74
47.5

45.83
31.67
36.97

7.04
7.29
15.1
20.9

16.96
18.7

12.08
22.08
22.5

40
20.83
40.42
32.92
4.58

11.25
22.91
26.25
23.16
16.08

50
25

26.67
15

32.5
25.42
28.33
28.29

25
26.67
35.67
47.83

SD

24.69
27.08
20.42
22.08

7.5
26.33
19.06
21.49
16.67

25
19.25
23.48
10.17
8.08
8.75
3.75

13.92
24.17
20.83

15
19.06
5.73

24.56
23.01
21.88
20.83
19.17
41.33

3.58
8.54
17.4

17
20

19.57
15.55
19.58
19.58
10.83
8.18

26.25
23.75
13.92
13.92
13.33
14.58
13.92
14.92
22.92
8.33

20.42
14.17
21.67
22.92
21.67
22.25
20.8

17.92
30.01
21.3

Total

100
77
34
34
25
73
75
80
20
20
33
42
37
36
15
15
15
20
32
33
15
21
55
55
52
72
50
55

1191

21
64
43
56
91
92
87
68
68
10
32
74
73
19
20
25
25
14
7

17
74
36
43
73
67
69
30
15
15
15

127

Comparison
Mean

33.33
49.58
43.37
43.37
21.25
41.04
37.54
33.75
21.67
21.67
29.33
47.83
45.25
45.25
7.08
7.08

31.08
59.87
45.12
16.67
31.25
13.33
57.83
57.83
57.83
54.17
32.5

47.85

19.88
24.12
20.8
20.8
21.3
21.3

11.25
9.17
9.17

59.58
37.5

32.92
32.92
13.75
13.75
27.5
27.5

25.37
33.92
57.5

25
22.08
29.58
47.08
47.08
47.08
44.12
10.9

17.92
53.94
53.48

SD

21.6
24.58
23.33
23.33
16.25
28.87
19.06
21.87
16.25
16.25
18.96
20.87
16.17
16.17
6.67
6.67

19.87
24.04
23.54
13.33
19.06
7.07

19.92
19.92
19.92
20.83
15.83
49.59

4.54
12

17.3
17.3

21.74
21.74
17.48
13.75
13.75

15
7.74

25
25

13.92
13.92
12.08
12.08
13.92
20.62
23.96
12.5

18.75
23.75
25.42
25.42
25.42
24.5
4.46
17.5

21.32
21.74

Total

109
77
15
15
24
73
75
80
10
9

29
45
14
14
3
3

13
20
28
32
14
18
17
17
17
79
50
55

955

21
64
21
21
49
50

110
35
34
10
30
39
38
9

10
13
12
15
7

11
74
32
43
22
23
23
30
15
12
15
32

Weight

5.1%
4.1%
2.2%
2.1%
4.7%
3.8%
5.3%
4.9%
2.5%
1.9%
3.5%
3.6%
3.7%
3.8%
3.9%
4.3%
2.4%
1.9%
2.9%
4.8%
2.2%
6.5%
2.8%
2.9%
2.9%
4.9%
4.8%
1.6%

100.0%

2.9%
2.8%
2.3%
2.3%
2.5%
2.5%
2.7%
2.5%
2.5%
2.0%
2.8%
2.2%
2.2%
2.0%
2.1%
2.3%
2.3%
2.1%
1.3%
1.3%
2.8%
2.2%
2.3%
1.9%
1.9%
2.0%
1.9%
2.1%
1.8%
1.3%
2.3%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-9.58 [-17.75 , -1.41]

-23.54 [-37.20 , -9.88]
-16.91 [-30.86 , -2.96]
-10.00 [-17.14 , -2.86]

-7.83 [-16.79 , 1.13]
-6.92 [-13.02 , -0.82]
-4.54 [-11.26 , 2.18]
-7.50 [-19.94 , 4.94]
3.75 [-11.51 , 19.01]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

-12.00 [-21.08 , -2.92]
-28.21 [-37.08 , -19.34]

0.42 [-8.33 , 9.17]
-2.50 [-10.28 , 5.28]
-3.13 [-16.03 , 9.77]

-21.08 [-36.02 , -6.14]
-4.50 [-15.82 , 6.82]

-8.34 [-15.23 , -1.45]
-8.75 [-22.63 , 5.13]
-5.00 [-9.08 , -0.92]
-8.23 [-19.71 , 3.25]

-11.09 [-22.34 , 0.16]
-10.33 [-21.51 , 0.85]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-10.88 [-27.94 , 6.18]
-7.83 [-10.21 , -5.45]

-12.84 [-15.31 , -10.37]
-16.83 [-20.44 , -13.22]

-5.70 [-14.74 , 3.34]
0.10 [-8.54 , 8.74]

-4.34 [-11.68 , 3.00]
-2.60 [-9.83 , 4.63]
0.83 [-3.79 , 5.45]

12.91 [6.40 , 19.42]
13.33 [6.77 , 19.89]

-19.58 [-31.05 , -8.11]
-16.67 [-20.63 , -12.71]

7.50 [-2.37 , 17.37]
0.00 [-9.64 , 9.64]

-9.17 [-20.21 , 1.87]
-2.50 [-13.07 , 8.07]
-4.59 [-12.98 , 3.80]
-1.25 [-10.16 , 7.66]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

0.00 [-3.42 , 3.42]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-14.58 [-26.31 , -2.85]
-21.66 [-33.41 , -9.91]
-18.75 [-30.33 , -7.17]
-15.83 [-27.67 , -3.99]

14.10 [3.33 , 24.87]
8.75 [-4.68 , 22.18]

-18.27 [-36.90 , 0.36]
-5.65 [-14.04 , 2.74]

Mean Difference
IV, Random, 95% CI
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Analysis 6.3.   (Continued)

Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Sherman 2005
Sherman 2005
Sherman 2011
Sherman 2011
Sousa 2009
Tilbrook 2011
Underwood 2004
Underwood 2004
Valenza 2017
Vincent 2014a
Vincent 2014a
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 67.86; Chi² = 280.64, df = 45 (P < 0.00001); I² = 84%
Test for overall effect: Z = 3.72 (P = 0.0002)

Test for subgroup differences: Chi² = 1.88, df = 1 (P = 0.17), I² = 46.7%

35.67
47.83
49.13
15.81
45.83
12.92
22.08
18.74
19.26
22.12
23.75
24.62
18.5

16.96
20.83
34.17
33.33

30.01
21.3

22.17
10.4

26.67
15

18.75
16.28
17.56
19.96
20.31
20.75
19.33
13.92
17.08
22.92
19.58

15
127
129
17
20
36
35
91
92
57

156
117
146
27
17
18
50

2478

53.94
53.48
53.48
10.4

58.33
26.67
26.67
28.52
28.52

34
32.17
20.33
28.83
29.92
26.25
26.25
32.92

21.32
21.74
21.74
16.64
26.25
21.67
21.67
20.61
20.61
25.83
20.31
20.83
21.62
13.92
17.5
17.5

18.75

15
32
32
9

15
15
15
22
23
25

136
176
125
27
7
7

50
1604

1.3%
2.3%
2.3%
1.9%
1.3%
1.9%
1.8%
2.2%
2.2%
2.0%
2.7%
2.7%
2.7%
2.4%
1.6%
1.4%
2.4%

100.0%

-18.27 [-36.90 , 0.36]
-5.65 [-14.04 , 2.74]
-4.35 [-12.80 , 4.10]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-13.75 [-25.76 , -1.74]

-4.59 [-17.19 , 8.01]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]

-11.88 [-23.25 , -0.51]
-8.42 [-13.09 , -3.75]

4.29 [-0.57 , 9.15]
-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

-5.42 [-20.72 , 9.88]
7.92 [-8.82 , 24.66]
0.41 [-7.10 , 7.92]

-5.27 [-8.05 , -2.49]

-100 -50 0 50 100
Favours exercise Favours comparision

 
 

Comparison 7.   SENSITIVITY ANALYSES (Low risk of bias)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

7.1 Pain (/100): Earliest follow-up 81 7680 Mean Difference (IV, Random,
95% CI)

-11.18 [-14.11,
-8.26]

7.1.1 Exercise vs. No treatment or
usual care

28 2220 Mean Difference (IV, Random,
95% CI)

-15.34 [-18.91,
-11.76]

7.1.2 Exercise vs. Other conservative
treatment

53 5460 Mean Difference (IV, Random,
95% CI)

-9.06 [-12.99,
-5.13]

7.2 Function (/100): Earliest fol-
low-up

72   Mean Difference (IV, Random,
95% CI)

Subtotals only

7.2.1 Exercise vs. No treatment or
usual care

29 2447 Mean Difference (IV, Random,
95% CI)

-7.27 [-9.04, -5.49]

7.2.2 Exercise vs. Other conservative
treatment

45 5433 Mean Difference (IV, Random,
95% CI)

-4.39 [-6.45, -2.34]
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Analysis 7.1.   Comparison 7: SENSITIVITY ANALYSES (Low risk of bias), Outcome 1: Pain (/100): Earliest follow-up

Study or Subgroup

7.1.1 Exercise vs. No treatment or usual care
Albaladejo 2010
Arampatzis 2017
Cabak 2017
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Garcia 2017
Gladwell 2006
Hall 2011
Highland 2018
Jensen 2012
Keane 2017
Keane 2017
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Moseley 2002
Oh 2014
Oh 2014
Oh 2014
Phattharasupharerk 2019a
Quinn 2011
Rydeard 2006a
Schinhan 2016
Smeets 2008
Smeets 2008
Smeets 2008
Steele 2013
Steele 2013
Teut 2016
Teut 2016
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 85.79; Chi² = 156.43, df = 36 (P < 0.00001); I² = 77%
Test for overall effect: Z = 8.41 (P < 0.00001)

7.1.2 Exercise vs. Other conservative treatment
Alayat 2014
Alayat 2014
Areeudomwong 2017
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bid 2017
Bronfort 1996
Bronfort 1996
Bronfort 2011
Bronfort 2011
Cecchi 2010
Cecchi 2010
Chan 2017
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Deyo 1990
Diaz-Arribas 2009
Djavid 2007
Djavid 2007
Dougherty 2014
Ferreira 2007
Ferreira 2007

Exercise
Mean

60
29.8

37
15
46
17
21
18

39.5
22
34

27.5
45

26.5
26

16.8
30
48
45

42.4
19

14.4
11.1
34.4

14
30.93

18.3
13.3

37.76
44.63
42.31
16.43

25
39.04
37.56

24.3
42

37.1
26.4
15.4

30
30

5.62
27
35
32
26

23.33
25
30

73.4
38.1
19.5
26.5

23
43
24

38.1
48
40

SD

22.22
18.5

17.67
15
28

14.1
13.6
10.3
27.3

9
20.31

24.3
21

18.6
23.7

8.2
9

11
23

21.85
15

21.23
14.11
14.11
20.5

24.06
14.66

10.5
24.33
28.86
25.56
25.76
10.97
19.76
19.94

17.9
26.5

13
12.5
15.6

18.52
22.22

8.7
20
22
22
21
20
20
23

17.2
12.1
8.08
24.6
18.5

16
14

30.88
24
25

Total

100
20
22
11
77
34
34
25
73
20
80
33
42
10
10
20
16
15
41
25
29

9
9

10
33
15
21
15
55
55
52
10

7
56
55
43
55

1237

28
24
21

9
9

61
56
40
91
93
68
68
49
22
53
32
62
63
18
19
89
74
73

Comparison
Mean

70
39.3

56
44
56

49.6
49.6
32.9

47
24
47

33.5
50

48.9
48.9
38.8

69
69
76

72.08
31
38
38
38

53.5
35.2
33.9

21
53.35
53.35
53.35
25.91
25.91
44.05
44.05

36.9
37

56.5
56.5
38.5

30
30

30.6
39
39
29
29

8.33
8.33

43
73.2
56.9
43.5
25.6
36.6

44
44

41.42
41
41

SD

22.22
19.1

17.67
14
26

13.1
13.1
18.9
29.7

8
20.54

17.9
19

33.3
33.3
15.4

16
16
21

17.19
15

14.11
14.11
14.11
20.9

24.06
14.85

17.3
22.6
22.6
22.6

14.89
14.89
18.63
18.63
19.81

45.4

10.4
10.4
12.1

22.22
22.22

14.2
21
21
19
19

11.67
11.67

26
11.5
16.3

12.58
24.6

20
20
20

26.52
26
26

Total

109
20
46

8
77
15
15
24
73
14
80
29
45

4
5

20
8
8

29
25
28

3
3
3

32
14
18
15
17
17
17

4
3

27
26
47
55

983

10
10
21

5
4

64
21
21
49
50
34
35
43
33
48
30
60
63

8
8

92
39
38

Weight

1.0%
0.9%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
0.4%
0.5%
1.0%
0.9%
0.9%
1.0%
0.9%
1.0%
0.7%
0.8%
0.8%
1.0%
0.8%
1.0%
1.0%
0.9%
0.9%
0.9%
0.7%
0.8%
1.0%
1.0%
1.0%
0.9%

33.5%

1.0%
1.0%
1.0%
0.7%
0.6%
1.1%
1.0%
0.9%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.0%
1.1%
1.0%
1.0%
0.8%
0.8%
1.0%
1.0%
1.0%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-9.50 [-21.15 , 2.15]

-19.00 [-27.98 , -10.02]
-29.00 [-42.14 , -15.86]

-10.00 [-18.53 , -1.47]
-32.60 [-40.75 , -24.45]
-28.60 [-36.65 , -20.55]

-14.90 [-23.47 , -6.33]
-7.50 [-16.75 , 1.75]

-2.00 [-7.75 , 3.75]
-13.00 [-19.33 , -6.67]

-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-22.40 [-57.01 , 12.21]
-22.90 [-55.58 , 9.78]

-22.00 [-29.65 , -14.35]
-39.00 [-50.93 , -27.07]

-21.00 [-33.41 , -8.59]
-31.00 [-41.39 , -20.61]
-29.68 [-40.58 , -18.78]

-12.00 [-19.79 , -4.21]
-23.60 [-44.75 , -2.45]
-26.90 [-45.34 , -8.46]
-3.60 [-21.80 , 14.60]

-39.50 [-49.57 , -29.43]
-4.27 [-21.79 , 13.25]

-15.60 [-24.89 , -6.31]
-7.70 [-17.94 , 2.54]

-15.59 [-28.11 , -3.07]
-8.72 [-21.90 , 4.46]

-11.04 [-23.83 , 1.75]
-9.48 [-31.11 , 12.15]
-0.91 [-19.62 , 17.80]

-5.01 [-13.74 , 3.72]
-6.49 [-15.38 , 2.40]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-15.34 [-18.91 , -11.76]

-19.40 [-27.45 , -11.35]
-30.10 [-38.26 , -21.94]
-23.10 [-31.54 , -14.66]

0.00 [-22.93 , 22.93]
0.00 [-26.17 , 26.17]

-24.98 [-29.09 , -20.87]
-12.00 [-22.40 , -1.60]

-4.00 [-15.28 , 7.28]
3.00 [-3.98 , 9.98]

-3.00 [-9.78 , 3.78]
15.00 [8.84 , 21.16]

16.67 [10.54 , 22.80]
-13.00 [-23.09 , -2.91]

0.20 [-7.99 , 8.39]
-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]

0.90 [-7.83 , 9.63]
-13.60 [-20.33 , -6.87]
-1.00 [-16.71 , 14.71]

-20.00 [-35.22 , -4.78]
-3.32 [-11.72 , 5.08]
7.00 [-2.82 , 16.82]

-1.00 [-11.06 , 9.06]

Mean Difference
IV, Random, 95% CI
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Analysis 7.1.   (Continued)

Dougherty 2014
Ferreira 2007
Ferreira 2007
Frost 1995
Goldby 2006
Hansen 1993
Hartvigsen 2010
Hartvigsen 2010
Hemmilä 1997
Jaromi 2018
Kankaanpaa 1999
Kim 2015a
Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Machado 2007
McDonough 2013
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Murtezani 2011
Natour 2015
Niemisto 2003
Rantonen 2012
Rantonen 2012
Ritvanen 2007
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Shen 2009
Shen 2009
Sorensen 2010
Soukup 1999
Soukup 1999
Sousa 2009
Torstensen 1998
Torstensen 1998
Ulger 2017
Valenza 2017
Weifen 2013
Weifen 2013
Weifen 2013
Weifen 2013
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 251.14; Chi² = 1048.31, df = 70 (P < 0.00001); I² = 93%
Test for overall effect: Z = 4.52 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 204.12; Chi² = 1205.02, df = 107 (P < 0.00001); I² = 91%
Test for overall effect: Z = 7.49 (P < 0.00001)
Test for subgroup differences: Chi² = 5.37, df = 1 (P = 0.02), I² = 81.4%

38.1
48
40

12.1
28.81
33.33

45.6
37.97

30
7.51
36.8
26.7

24
12.5
14.7
36.2

47
45

37.3
31
33
40
32
20

40.4
25.2

31
29
28

19.1
26.1

44
53
50
19
70
11
23
49
18
23

33.5
37.2
50.4

21
39

24.3
29.2
30.6
22.5

10

30.88
24
25
9.9

28.14
21.25
19.82
19.38
22.63

8.3
28.8

8.9
5.4

14.28
9.9
22
40

27.08
18.2

23
23
27
24
17

24.2
23.3

20
27

14.11
18.9
19.6

21
21
21
21
30

17.67
17.67

22
15.7

16
24.8
25.3
27.2

16
17.67
17.67
17.67
17.67
17.67

11

89
74
73
36
78
44
32
36
35
67
30
27
15
51
15

7
17
39
36
43
73
67
69
50
30
96
43
43
28
15
20
15

129
127

17
20
15
15
91
34
38
27
70
71
56
27

141
38
47
47
20

3309

4546

41.42
41
41

22.1
34.4

33.33
42
42
25

49.3
44.9
52.6
45.7
24.7
43.3
61.4

58
39

40.8
52
56
56
56
60

55.8
36.1

35
35
23

22.6
28.7

71
56
56
41
70

25.5
25.5

46
24
24

47.6
39
39

20.8
49

32.4
32.4
32.4
32.4

21

26.52
26
26

20.1
36.43
21.25

21.3
21.3

22.63
7.73
26.7
10.2

9
20
8.2

22.7
28

25.24
21.8

23
26
26
26
27

26.8
23.3

28
28

14.11
30.8
14.6

18
22
22
40
19

17.67
17.67

21
17
17
28
28
28
12

17.67
17.67
17.67
17.67
17.67

23

92
39
38
35
37
59
21
20
34
70
24
26
15
51
15

7
11
17
32
43
22
23
23
51
30

100
20
20
33
12
20
15
32
32

9
15

7
8

94
18
17
25
33
34
57
27
12
12
11
12
24

2151

3134

1.0%
1.0%
1.0%
1.0%
0.9%
1.0%
0.9%
0.9%
1.0%
1.1%
0.9%
1.1%
1.1%
1.0%
1.0%
0.6%
0.6%
0.9%
1.0%
1.0%
0.9%
0.9%
0.9%
1.0%
0.9%
1.0%
0.9%
0.9%
1.0%
0.7%
1.0%
0.9%
1.0%
1.0%
0.5%
0.8%
0.8%
0.8%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%
1.1%
1.0%
1.0%
0.9%
0.9%
0.9%
1.0%

66.5%

100.0%

-3.32 [-11.72 , 5.08]
7.00 [-2.82 , 16.82]

-1.00 [-11.06 , 9.06]
-10.00 [-17.40 , -2.60]

-5.59 [-18.89 , 7.71]
0.00 [-8.30 , 8.30]

3.60 [-7.81 , 15.01]
-4.03 [-15.31 , 7.25]
5.00 [-5.68 , 15.68]

-41.79 [-44.48 , -39.10]
-8.10 [-22.94 , 6.74]

-25.90 [-31.06 , -20.74]
-21.70 [-27.01 , -16.39]

-12.20 [-18.94 , -5.46]
-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]
-11.00 [-36.21 , 14.21]

6.00 [-8.70 , 20.70]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-23.00 [-35.08 , -10.92]

-16.00 [-28.44 , -3.56]
-24.00 [-36.04 , -11.96]
-40.00 [-48.78 , -31.22]

-15.40 [-28.32 , -2.48]
-10.90 [-17.43 , -4.37]

-4.00 [-17.65 , 9.65]
-6.00 [-20.69 , 8.69]
5.00 [-2.11 , 12.11]

-3.50 [-23.38 , 16.38]
-2.60 [-13.31 , 8.11]

-27.00 [-41.00 , -13.00]
-3.00 [-11.44 , 5.44]
-6.00 [-14.45 , 2.45]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

-14.50 [-30.35 , 1.35]
-2.50 [-17.66 , 12.66]

3.00 [-3.20 , 9.20]
-6.00 [-15.46 , 3.46]
-1.00 [-10.55 , 8.55]

-14.10 [-28.52 , 0.32]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]

-8.10 [-18.51 , 2.31]
-3.20 [-14.67 , 8.27]
-1.80 [-13.40 , 9.80]
-9.90 [-21.10 , 1.30]

-11.00 [-21.39 , -0.61]
-9.06 [-12.99 , -5.13]

-11.18 [-14.11 , -8.26]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 7.2.   Comparison 7: SENSITIVITY ANALYSES (Low risk of bias), Outcome 2: Function (/100): Earliest follow-
up

Study or Subgroup

7.2.1 Exercise vs. No treatment or usual care
Albaladejo 2010
Cortell-Tormo 2018
Costa 2009b
Cruz-Diaz 2017
Cruz-Diaz 2017
Cuesta-Vargas 2012
Garcia 2017
Groessl 2017
Hall 2011
Harts 2008
Harts 2008
Highland 2018
Jensen 2012
Keane 2017
Keane 2017
Kofotolis 2016
Kofotolis 2016
Little 2014
Masharawi 2013
Mazloum 2018
Mazloum 2018
Morone 2011
Morone 2012
Patti 2016
Phattharasupharerk 2019a
Quinn 2011
Rydeard 2006a
Schinhan 2016
Smeets 2008
Smeets 2008
Smeets 2008
Steele 2013
Steele 2013
Vollenbroek-Hutten 2004
Weiner 2008
Williams 2009
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 10.39; Chi² = 60.22, df = 36 (P = 0.007); I² = 40%
Test for overall effect: Z = 8.03 (P < 0.00001)

7.2.2 Exercise vs. Other conservative treatment
Areeudomwong 2017
Bellido-Fernandez 2018
Bellido-Fernandez 2018
Bid 2017
Bronfort 1996
Bronfort 1996
Bronfort 2011
Bronfort 2011
Cecchi 2010
Cecchi 2010
Chan 2017
Chatzitheodorou 2007
Chown 2008
Cruz-Diaz 2016
Cruz-Diaz 2018
Djavid 2007
Djavid 2007
Dougherty 2014
Ferreira 2007
Ferreira 2007
Frost 1995
Frost 2004

Exercise
Mean

31.25
6

40
26.46
19.83
11.25
33.21
30.62
29.21
25.42
14.17
18.46
48.26
25.8
33.2

17.04
33.25
27.95
38.79
23.1
22.9

18
13.68

13
8.33
22.5
8.33
6.4

49.6
46.74
47.5

14.86
17.98
45.83
31.67
17.9

36.97

7.04
8

12
7.29
20.9
15.1

16.96
18.7

22.08
22.5
17.6

40
20.8

16.55
20.83
48.2
33.6

28.14
32.92
40.42
16.3

18.47

SD

24.69
6.1

27.08
22.08
20.42

7.5
26.33
19.06
21.49

25
16.67
19.25
23.48
20.1

18.84
8.08

10.17
13.92
24.17

7.5
3.6

12.9
9.39

8
15

19.06
5.73
5.36

24.56
23.01
21.88
17.95
17.95
20.83
19.17
10.49
41.33

3.58
3.7

5.93
8.54

17
17.4

20
19.57
19.58
19.58
12.6

10.83
8.4

15.78
8.18
10.4
7.4

20.19
23.75
26.25
10.3
9.34

Total

100
11
77
34
34
25
73
75
80
20
20
33
42
10
10
36
37
15
20
15
16
41
25
19
33
15
21
15
55
52
55
10
7

72
50
43
55

1351

21
9
9

64
43
56
92
91
68
68
47
10
35
53
32
18
19
89
74
73
29

144

Comparison
Mean

33.33
14.5

49.58
43.37
43.37
21.25
41.04
37.54
33.75
21.67
21.67
29.33
47.83
31.56
31.56
45.25
45.25
31.08
59.87
26.6
26.6
25.8

25.28
16.8

16.67
31.25
13.33
11.46
57.83
57.83
57.83
23.2
23.2

54.17
32.5
20.8

47.85

19.88
8
8

24.12
20.8
20.8
21.3
21.3
9.17
9.17
24.4

59.58
20.3

19.29
37.5
41.6
41.6

30.51
32.92
32.92
21.2

20.27

SD

21.6
11.1

24.58
23.33
23.33
16.25
28.87
19.06
21.87
16.25
16.25
18.96
20.87
18.24
18.24
16.17
16.17
19.87
24.04

5
5

14.1
14.03
15.6

13.33
19.06
7.07
8.6

19.92
19.92
19.92
17.95
17.95
20.83
15.83
10.28
49.59

4.54
6.67
6.67

12
17.3
17.3

21.74
21.74
13.75
13.75
15.8

15
8

15.78
7.74
8.8
8.8

17.42
25
25

14.2
9.29

Total

109
8

77
15
15
24
73
75
80
9

10
29
45
4
5

14
14
13
20
8
8

29
25
19
32
14
18
15
17
17
17
4
3

79
50
47
55

1096

21
4
5

64
21
21
50
49
35
34
43
10
35
48
30
8
8

92
39
38
32

142

Weight

3.9%
2.8%
2.9%
1.3%
1.4%
3.5%
2.6%
4.1%
3.7%
1.2%
1.6%
2.4%
2.5%
0.6%
0.7%
2.6%
2.6%
1.5%
1.2%
4.7%
5.7%
3.8%
3.8%
3.1%
3.6%
1.4%
5.6%
4.7%
1.8%
1.9%
1.9%
0.7%
0.5%
3.7%
3.6%
5.4%
0.9%

100.0%

2.2%
1.8%
1.8%
2.2%
1.6%
1.6%
1.8%
1.8%
1.9%
1.9%
1.9%
1.4%
2.1%
1.9%
2.1%
1.7%
1.8%
2.0%
1.6%
1.5%
1.9%
2.3%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-16.91 [-30.86 , -2.96]
-23.54 [-37.20 , -9.88]
-10.00 [-17.14 , -2.86]

-7.83 [-16.79 , 1.13]
-6.92 [-13.02 , -0.82]
-4.54 [-11.26 , 2.18]
3.75 [-11.51 , 19.01]
-7.50 [-19.94 , 4.94]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

-5.76 [-27.55 , 16.03]
1.64 [-18.16 , 21.44]

-28.21 [-37.08 , -19.34]
-12.00 [-21.08 , -2.92]

-3.13 [-16.03 , 9.77]
-21.08 [-36.02 , -6.14]

-3.50 [-8.64 , 1.64]
-3.70 [-7.59 , 0.19]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-3.80 [-11.68 , 4.08]
-8.34 [-15.23 , -1.45]
-8.75 [-22.63 , 5.13]
-5.00 [-9.08 , -0.92]
-5.06 [-10.19 , 0.07]
-8.23 [-19.71 , 3.25]

-11.09 [-22.44 , 0.26]
-10.33 [-21.43 , 0.77]
-8.34 [-29.15 , 12.47]
-5.22 [-29.50 , 19.06]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-2.90 [-7.20 , 1.40]

-10.88 [-27.94 , 6.18]
-7.27 [-9.04 , -5.49]

-12.84 [-15.31 , -10.37]
0.00 [-6.97 , 6.97]

4.00 [-3.01 , 11.01]
-16.83 [-20.44 , -13.22]

0.10 [-8.88 , 9.08]
-5.70 [-14.39 , 2.99]
-4.34 [-11.62 , 2.94]
-2.60 [-9.90 , 4.70]

12.91 [6.40 , 19.42]
13.33 [6.77 , 19.89]

-6.80 [-12.74 , -0.86]
-19.58 [-31.05 , -8.11]

0.50 [-3.34 , 4.34]
-2.74 [-8.90 , 3.42]

-16.67 [-20.63 , -12.71]
6.60 [-1.16 , 14.36]

-8.00 [-14.95 , -1.05]
-2.37 [-7.87 , 3.13]
0.00 [-9.53 , 9.53]

7.50 [-2.47 , 17.47]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]

Mean Difference
IV, Random, 95% CI
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Analysis 7.2.   (Continued)

Frost 1995
Frost 2004
Goldby 2006
Kim 2017
Little 2014
Longo 2016
Machado 2007
Michalsen 2016
Miyamoto 2013
Miyamoto 2018
Miyamoto 2018
Miyamoto 2018
Murtezani 2011
Natour 2015
Niemisto 2003
Rantonen 2012
Rantonen 2012
Ritvanen 2007
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017
Saper 2017
Schenkman 2009
Segal-Snir 2016
Sherman 2005
Sherman 2005
Sherman 2011
Sherman 2011
Sousa 2009
Tilbrook 2011
Torstensen 1998
Torstensen 1998
Ulger 2017
Underwood 2004
Underwood 2004
Valenza 2017
Vincent 2014a
Vincent 2014a
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 47.46; Chi² = 353.06, df = 59 (P < 0.00001); I² = 83%
Test for overall effect: Z = 4.18 (P < 0.0001)

Test for subgroup differences: Chi² = 4.30, df = 1 (P = 0.04), I² = 76.7%

16.3
18.47

31
21.27
23.16
16.08

50
26.67

15
32.5

25.42
28.33
15.8

28.29
14.7

15
14
17

26.67
21.13
35.67
49.13
47.83
15.81
45.83
22.08
12.92
18.74
19.26
22.12
23.75
52.7
46.2

47
24.62
18.5

16.96
20.83
34.17
33.33

10.3
9.34

17.07
3.37

13.92
14.92
22.92
20.42
14.17
21.67
22.92
21.67
12.7

22.25
11.6

14
11

13.27
17.92
11.82
30.01
22.17
21.3
10.4

26.67
18.75

15
16.28
17.56
19.96
20.31
16.6
13.1
28.4

20.75
19.33
13.92
17.08
22.92
19.58

29
144
78
15
14
7

17
36
43
67
73
69
50
30
96
43
43
28
15
20
15

127
129
17
20
36
35
91
92
57

156
71
70
56

117
146
27
17
18
50

3235

21.2
20.27
28.1

28.93
25.37
33.92
57.5

22.08
29.58
47.08
47.08
47.08
30.6

44.12
18.6

16
16
12

17.92
31.93
53.94
53.48
53.48
10.4

58.33
26.67
26.67
28.52
28.52

34
32.17
46.9
46.9
37.8

20.33
28.83
29.92
26.25
26.25
32.92

14.2
9.29

17.34
4.61

13.92
20.62
23.96
18.75
23.75
25.42
25.42
25.42
16.9
24.5

11
10
10

13.27
17.5

17.26
21.32
21.74
21.74
16.64
26.25
21.67
21.67
20.61
20.61
25.83
20.31
13.1
13.1
26.8

20.83
21.62
13.92
17.5
17.5

18.75

32
142
37
15
15
7

11
32
43
23
22
23
51
30

100
20
20
33
12
20
15
32
32
9

15
15
15
22
23
25

136
34
33
57

176
125
27
7
7

50
2198

1.9%
2.3%
1.9%
2.2%
1.5%
0.8%
0.8%
1.6%
1.7%
1.3%
1.3%
1.3%
2.0%
1.3%
2.2%
1.9%
2.0%
1.9%
1.2%
1.6%
0.8%
1.7%
1.7%
1.3%
0.9%
1.2%
1.3%
1.6%
1.6%
1.4%
2.1%
2.0%
2.0%
1.5%
2.1%
2.1%
1.8%
1.0%
0.9%
1.8%

100.0%

-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

4.59 [-4.72 , 13.90]
-14.58 [-22.85 , -6.31]
-14.58 [-26.19 , -2.97]
-21.66 [-33.51 , -9.81]
-18.75 [-30.33 , -7.17]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]

-3.90 [-7.07 , -0.73]
-1.00 [-7.06 , 5.06]
-2.00 [-7.48 , 3.48]
5.00 [-1.68 , 11.68]
8.75 [-4.68 , 22.18]

-10.80 [-19.97 , -1.63]
-18.27 [-36.90 , 0.36]

-4.35 [-12.81 , 4.11]
-5.65 [-14.03 , 2.73]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-4.59 [-17.15 , 7.97]

-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]

-11.88 [-23.25 , -0.51]
-8.42 [-13.09 , -3.75]

5.80 [-0.06 , 11.66]
-0.70 [-6.12 , 4.72]
9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

-5.42 [-20.72 , 9.88]
7.92 [-8.82 , 24.66]
0.41 [-7.10 , 7.92]

-4.39 [-6.45 , -2.34]

-100 -50 0 50 100
Favours exercise Favours comparision

 
 

Comparison 8.   SENSITIVITY ANALYSES (Excluding outlying means)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.1 Pain (/100): Earliest follow-up 87 8017 Mean Difference (IV, Random,
95% CI)

-8.68 [-10.82,
-6.54]

8.1.1 Exercise vs. No treatment or
usual care

30 2403 Mean Difference (IV, Random,
95% CI)

-11.49 [-13.82,
-9.17]

8.1.2 Exercise vs. Other conservative
treatment

57 5614 Mean Difference (IV, Random,
95% CI)

-7.25 [-10.15,
-4.34]

8.2 Function (/100): Earliest fol-
low-up

84   Mean Difference (IV, Random,
95% CI)

Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

8.2.1 Exercise vs. No treatment or
usual care

35 2703 Mean Difference (IV, Random,
95% CI)

-5.35 [-6.47, -4.23]

8.2.2 Exercise vs. Other conservative
treatment

51 5727 Mean Difference (IV, Random,
95% CI)

-3.61 [-5.49, -1.73]
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Analysis 8.1.   Comparison 8: SENSITIVITY ANALYSES (Excluding outlying means), Outcome 1: Pain (/100): Earliest
follow-up

Study or Subgroup

8.1.1 Exercise vs. No treatment or usual care
Albaladejo 2010 (1)
Arampatzis 2017
Cabak 2017 (2)
Chen 2014
Cortell-Tormo 2018
Costa 2009b
Cuesta-Vargas 2012
Garcia 2017
Gladwell 2006
Hall 2011 (2)
Highland 2018
Jensen 2012
Keane 2017 (3)
Keane 2017 (3)
Kell 2009 (4)
Kell 2009 (4)
Lee 2016a (3)
Lee 2016a (3)
Masharawi 2013
Morone 2012 (5)
Moseley 2002
Muharram 2011 (2)
Nassif 2011
Oh 2014 (4)
Oh 2014 (4)
Oh 2014 (4)
Puppin 2011
Quinn 2011 (2)
Rydeard 2006a
Schinhan 2016
Smeets 2008 (3)
Smeets 2008 (3)
Smeets 2008 (3)
Steele 2013 (4)
Steele 2013 (4)
Teut 2016 (4)
Teut 2016 (4)
Williams 2009 (2)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 22.74; Chi² = 71.99, df = 38 (P = 0.0007); I² = 47%
Test for overall effect: Z = 9.68 (P < 0.00001)

8.1.2 Exercise vs. Other conservative treatment
Areeudomwong 2017
Barberini 2011 (2)
Bellido-Fernandez 2018 (3)
Bellido-Fernandez 2018 (3)
Bid 2017
Bronfort 1996 (4)
Bronfort 1996 (4)
Bronfort 2011 (3)
Bronfort 2011 (3)
Cambron 2006
Cecchi 2010 (3)
Cecchi 2010 (3)
Chan 2017
Chown 2008 (5)
Cruz-Diaz 2016 (2)
Cruz-Diaz 2018
Deyo 1990
Djavid 2007 (3)
Djavid 2007 (3)

Exercise
Mean

60
29.8

37
21.7

15
46
18

39.5
22
34

27.5
45

26.5
26
33
48
22

33.1
16.8
42.4

19
41.2
27.6
34.4
14.4
11.1

24
30.93
18.3
13.3

44.63
42.31
37.76
16.43

25
37.56
39.04
24.3

42

15.4
52
30
30

5.62
27
35
26
32

22.1
25

23.33
30

73.4
38.1
19.5
26.5

24
43

SD

22.22
18.5

17.67
14.2

15
28

10.3
27.3

9
20.31
24.3

21
18.6
23.7

5
8

11.3
20

8.2
21.85

15
35.15
20.6

14.11
21.23
14.11

27
24.06
14.66
10.5

28.86
25.56
24.33
25.76
10.97
19.94
19.76
17.9
26.5

15.6
17.38
22.22
18.52

8.7
20
22
21
22

20.4
20
20
23

17.2
12.1
8.08
24.6

14
16

Total

100
20
22
64
11
77
25
73
20
80
33
42
10
10
9
9

15
15
20
25
29
78
32
10
9
9

30
15
21
15
55
52
55
10
7

56
55
43
55

1316

21
10
9
9

61
40
56
93
91
86
68
68
49
22
53
32
62
18
19

Comparison
Mean

70
39.3

56
34.8

44
56

32.9
47
24
47

33.5
50

48.9
48.9

48
48

35.8
35.8
38.8

72.08
31

53.1
44.1

38
38
38
41

35.2
33.9

21
53.35
53.35
53.35
25.91
25.91
44.05
44.05
36.9

37

38.5
81
30
30

30.6
39
39
29
29

14.6
8.33
8.33

43
73.2
56.9
43.5
25.6

44
44

SD

22.22
19.1

17.67
17.7

14
26

18.9
29.7

8
20.54
17.9

19
33.3
33.3

7
7

17.2
17.2
15.4

17.19
15

37.88
27.4

14.11
14.11
14.11

27
24.06
14.85
17.3
22.6
22.6
22.6

14.89
14.89
18.63
18.63
19.81
45.4

12.1
17.38
22.22
22.22
14.2

21
21
19
19

17.67
11.67
11.67

26
11.5
16.3

12.58
24.6

20
20

Total

109
20
46
63
8

77
24
73
14
80
29
45
4
5
4
5
3
3

20
25
28
80
28
3
3
3

25
14
18
15
17
17
17
4
3

27
26
47
55

1087

21
12
5
4

64
21
21
50
49

108
35
34
43
33
48
30
60
8
8

Weight

1.1%
0.9%
1.0%
1.1%
0.8%
1.0%
1.0%
1.0%
1.1%
1.1%
0.9%
1.0%
0.3%
0.3%
1.0%
1.0%
0.6%
0.5%
1.0%
0.9%
1.0%
0.9%
0.8%
0.6%
0.5%
0.6%
0.8%
0.7%
1.0%
0.9%
0.8%
0.8%
0.8%
0.5%
0.6%
1.0%
1.0%
1.0%
0.8%

32.6%

1.0%
0.8%
0.5%
0.5%
1.1%
0.9%
0.9%
1.0%
1.0%
1.1%
1.1%
1.1%
0.9%
1.0%
1.1%
1.1%
1.0%
0.7%
0.7%

Mean Difference
IV, Random, 95% CI

-10.00 [-16.03 , -3.97]
-9.50 [-21.15 , 2.15]

-19.00 [-27.98 , -10.02]
-13.10 [-18.69 , -7.51]

-29.00 [-42.14 , -15.86]
-10.00 [-18.53 , -1.47]
-14.90 [-23.47 , -6.33]

-7.50 [-16.75 , 1.75]
-2.00 [-7.75 , 3.75]

-13.00 [-19.33 , -6.67]
-6.00 [-16.54 , 4.54]
-5.00 [-13.44 , 3.44]

-22.40 [-57.01 , 12.21]
-22.90 [-55.58 , 9.78]

-15.00 [-22.60 , -7.40]
0.00 [-8.06 , 8.06]

-13.80 [-34.09 , 6.49]
-2.70 [-24.64 , 19.24]

-22.00 [-29.65 , -14.35]
-29.68 [-40.58 , -18.78]
-12.00 [-19.79 , -4.21]
-11.90 [-23.29 , -0.51]
-16.50 [-28.91 , -4.09]
-3.60 [-21.80 , 14.60]

-23.60 [-44.75 , -2.45]
-26.90 [-45.34 , -8.46]
-17.00 [-31.33 , -2.67]
-4.27 [-21.79 , 13.25]

-15.60 [-24.89 , -6.31]
-7.70 [-17.94 , 2.54]
-8.72 [-21.90 , 4.46]

-11.04 [-23.83 , 1.75]
-15.59 [-28.11 , -3.07]
-9.48 [-31.11 , 12.15]
-0.91 [-19.62 , 17.80]
-6.49 [-15.25 , 2.27]
-5.01 [-13.87 , 3.85]

-12.60 [-20.39 , -4.81]
5.00 [-8.89 , 18.89]

-11.49 [-13.82 , -9.17]

-23.10 [-31.54 , -14.66]
-29.00 [-43.59 , -14.41]

0.00 [-24.29 , 24.29]
0.00 [-24.91 , 24.91]

-24.98 [-29.09 , -20.87]
-12.00 [-22.91 , -1.09]

-4.00 [-14.67 , 6.67]
-3.00 [-9.78 , 3.78]
3.00 [-3.98 , 9.98]
7.50 [2.05 , 12.95]

16.67 [10.54 , 22.80]
15.00 [8.84 , 21.16]

-13.00 [-23.09 , -2.91]
0.20 [-7.99 , 8.39]

-18.80 [-24.45 , -13.15]
-24.00 [-29.30 , -18.70]

0.90 [-7.83 , 9.63]
-20.00 [-35.29 , -4.71]
-1.00 [-16.62 , 14.62]

Mean Difference
IV, Random, 95% CI

 

Exercise therapy for chronic low back pain (Review)

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

527



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

Analysis 8.1.   (Continued)
Deyo 1990
Djavid 2007 (3)
Djavid 2007 (3)
Dougherty 2014
Ferreira 2007 (3)
Ferreira 2007 (3)
Fransoo 2006 (4)
Fransoo 2006 (4)
Frost 1995
Goldby 2006 (5)
Gur 2003 (3)
Gur 2003 (3)
Hansen 1993 (1)
Hartvigsen 2010 (3)
Hartvigsen 2010 (3)
Hemmilä 1997 (1)
Kankaanpaa 1999
Kim 2015a
Kim 2017
Kumar 2009a
Kumar 2009b
Longo 2016
Machado 2007
Maul 2005
McDonough 2013 (2)
Michalsen 2016
Miyamoto 2013
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Miyamoto 2018 (3)
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012
Rantonen 2012 (3)
Rantonen 2012 (3)
Rasmussen-Barr 2003
Ritvanen 2007 (2)
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017 (3)
Saper 2017 (3)
Schenkman 2009 (5)
Segal-Snir 2016
Shen 2009 (4)
Shen 2009 (4)
Sorensen 2010
Soukup 1999 (3)
Soukup 1999 (3)
Sousa 2009
Torstensen 1998 (4)
Torstensen 1998 (4)
Ulger 2017
Valenza 2017 (2)
Weifen 2013 (4)
Weifen 2013 (4)
Weifen 2013 (4)
Weifen 2013 (4)
Williams 2005
Subtotal (95% CI)
Heterogeneity: Tau² = 133.08; Chi² = 562.32, df = 75 (P < 0.00001); I² = 87%
Test for overall effect: Z = 4.89 (P < 0.00001)

Total (95% CI)
Heterogeneity: Tau² = 101.63; Chi² = 645.11, df = 114 (P < 0.00001); I² = 82%
Test for overall effect: Z = 7.96 (P < 0.00001)
Test for subgroup differences: Chi² = 5.01, df = 1 (P = 0.03), I² = 80.0%

26.5
24
43

38.1
40
48
7

11
12.1

28.81
29
18

33.33
45.6

37.97
30

36.8
26.7

24
12.5
14.7
36.2

47
40
45

37.3
31
40
32
33

40.4
25.2
41.5
33.2

29
31
14
28

19.1
26.1

44
50
53
19
70
11
23
49
18
23

33.5
37.2
50.4

21
39

22.5
24.3
29.2
30.6

10

24.6
14
16

30.88
25
24

17.67
17.67

9.9
28.14

13
12

21.25
19.82
19.38
22.63
28.8
8.9
5.4

14.28
9.9
22
40
20

27.08
18.2

23
27
24
23

24.2
23.3
15.3
12.2

27
20

16.18
14.11
18.9
19.6

21
21
21
21
30

17.67
17.67

22
15.7

16
24.8
25.3
27.2

16
17.67
17.67
17.67
17.67
17.67

11

62
18
19
89
73
74
19
20
36
78
25
25
44
32
36
35
30
27
15
51
15
7

17
74
39
36
43
69
73
67
30
96
17
15
43
43
17
28
15
20
15

127
129
17
20
15
15
91
38
34
27
70
71
56
27
47
38

141
47
20

3385

4701

25.6
44
44

41.42
41
41
20
20

22.1
34.4

19
19

33.33
42
42
25

44.9
52.6
45.7
24.7
43.3
61.4

58
50
39

40.8
52
56
56
56

55.8
36.1

44
48.9

35
35
22
23

22.6
28.7

71
56
56
41
70

25.5
25.5

46
24
24

47.6
39
39

20.8
49

32.4
32.4
32.4
32.4

21

24.6
20
20

26.52
26
26

17.67
17.67
20.1

36.43
14
14

21.25
21.3
21.3

22.63
26.7
10.2

9
20

8.2
22.7

28
20

25.24
21.8

23
26
26
26

26.8
23.3
7.5

11.9
28
28

33.82
14.11
30.8
14.6

18
22
22
40
19

17.67
17.67

21
17
17
28
28
28
12

17.67
17.67
17.67
17.67
17.67

23

60
8
8

92
38
39
9

10
35
37
12
13
59
21
20
34
24
26
15
51
15
7

11
74
17
32
43
23
22
23
30

100
13
15
20
20
16
33
12
20
15
32
32
9

15
7
8

94
17
18
25
33
34
57
27
11
12
12
12
24

2229

3316

1.0%
0.7%
0.7%
1.0%
0.9%
0.9%
0.8%
0.8%
1.0%
0.8%
1.0%
1.0%
1.0%
0.9%
0.9%
0.9%
0.7%
1.1%
1.1%
1.0%
1.1%
0.5%
0.4%
1.1%
0.8%
0.9%
0.9%
0.8%
0.8%
0.9%
0.8%
1.1%
1.0%
1.0%
0.8%
0.8%
0.6%
1.0%
0.6%
0.9%
0.8%
1.0%
1.0%
0.4%
0.7%
0.7%
0.7%
1.1%
1.0%
1.0%
0.8%
0.9%
0.9%
1.1%
1.0%
0.9%
0.9%
0.9%
0.9%
0.9%

67.4%

100.0%

0.90 [-7.83 , 9.63]
-20.00 [-35.29 , -4.71]
-1.00 [-16.62 , 14.62]

-3.32 [-11.72 , 5.08]
-1.00 [-11.06 , 9.06]
7.00 [-2.82 , 16.82]

-13.00 [-27.01 , 1.01]
-9.00 [-22.41 , 4.41]

-10.00 [-17.40 , -2.60]
-5.59 [-18.89 , 7.71]
10.00 [0.58 , 19.42]
-1.00 [-9.95 , 7.95]
0.00 [-8.30 , 8.30]

3.60 [-7.81 , 15.01]
-4.03 [-15.31 , 7.25]
5.00 [-5.68 , 15.68]

-8.10 [-22.94 , 6.74]
-25.90 [-31.06 , -20.74]
-21.70 [-27.01 , -16.39]
-12.20 [-18.94 , -5.46]

-28.60 [-35.11 , -22.09]
-25.20 [-48.62 , -1.78]
-11.00 [-36.21 , 14.21]
-10.00 [-16.44 , -3.56]

6.00 [-8.70 , 20.70]
-3.50 [-13.11 , 6.11]

-21.00 [-30.72 , -11.28]
-16.00 [-28.39 , -3.61]

-24.00 [-36.18 , -11.82]
-23.00 [-34.97 , -11.03]
-15.40 [-28.32 , -2.48]
-10.90 [-17.43 , -4.37]

-2.50 [-10.84 , 5.84]
-15.70 [-24.32 , -7.08]

-6.00 [-20.69 , 8.69]
-4.00 [-17.65 , 9.65]

-8.00 [-26.27 , 10.27]
5.00 [-2.11 , 12.11]

-3.50 [-23.38 , 16.38]
-2.60 [-13.31 , 8.11]

-27.00 [-41.00 , -13.00]
-6.00 [-14.45 , 2.45]
-3.00 [-11.44 , 5.44]

-22.00 [-49.97 , 5.97]
0.00 [-16.29 , 16.29]

-14.50 [-30.35 , 1.35]
-2.50 [-17.66 , 12.66]

3.00 [-3.20 , 9.20]
-6.00 [-15.50 , 3.50]
-1.00 [-10.52 , 8.52]

-14.10 [-28.52 , 0.32]
-1.80 [-13.04 , 9.44]
11.40 [0.06 , 22.74]

0.20 [-5.02 , 5.42]
-10.00 [-19.43 , -0.57]

-9.90 [-21.50 , 1.70]
-8.10 [-19.57 , 3.37]
-3.20 [-13.61 , 7.21]
-1.80 [-13.00 , 9.40]

-11.00 [-21.39 , -0.61]
-7.25 [-10.15 , -4.34]

-8.68 [-10.82 , -6.54]

-100 -50 0 50 100
Favours exercise Favours comparision
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Analysis 8.1.   (Continued)
Heterogeneity: Tau² = 101.63; Chi² = 645.11, df = 114 (P < 0.00001); I² = 82%
Test for overall effect: Z = 7.96 (P < 0.00001)
Test for subgroup differences: Chi² = 5.01, df = 1 (P = 0.03), I² = 80.0%

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value.
(3) Study has multiple exercise groups available: comparison group data divided.
(4) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(5) Study has other comparison groups available for this meta-analysis.
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Analysis 8.2.   Comparison 8: SENSITIVITY ANALYSES (Excluding outlying means), Outcome 2: Function (/100):
Earliest follow-up

Study or Subgroup

8.2.1 Exercise vs. No treatment or usual care
Albaladejo 2010 (1)
Cortell-Tormo 2018
Costa 2009b
Cuesta-Vargas 2012
Dalichau 2000 (2)
Dalichau 2000 (2)
Garcia 2017
Groessl 2017 (3)
Hall 2011 (3)
Harts 2008 (4)
Harts 2008 (4)
Highland 2018
Jensen 2012
Keane 2017 (4)
Keane 2017 (4)
Kell 2009 (2)
Kell 2009 (2)
Kofotolis 2006 (2)
Kofotolis 2006 (2)
Kuukkanen 2000
Lee 2016a (4)
Lee 2016a (4)
Little 2014 (3)
Mazloum 2018 (4)
Mazloum 2018 (4)
Morone 2011
Morone 2012 (5)
Nassif 2011
Patti 2016
Phattharasupharerk 2019a
Puppin 2011
Quinn 2011 (3)
Rydeard 2006a
Schinhan 2016
Shaughnessy 2004
Smeets 2008 (4)
Smeets 2008 (4)
Smeets 2008 (4)
Steele 2013 (2)
Steele 2013 (2)
Stephan 2011
Vollenbroek-Hutten 2004
Weiner 2008
Williams 2009 (3)
Yelland 2004
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 39.09, df = 44 (P = 0.68); I² = 0%
Test for overall effect: Z = 9.38 (P < 0.00001)

8.2.2 Exercise vs. Other conservative treatment
Areeudomwong 2017
Bellido-Fernandez 2018 (4)
Bellido-Fernandez 2018 (4)
Bid 2017
Bronfort 1996 (2)
Bronfort 1996 (2)
Bronfort 2011 (4)
Bronfort 2011 (4)
Cambron 2006
Cecchi 2010 (4)
Cecchi 2010 (4)
Chan 2017
Chatzitheodorou 2007
Chown 2008 (5)

Exercise
Mean

31.25
6

40
11.25

42
40

33.21
30.62
29.21
25.42
14.17
18.46
48.26
33.2
25.8
24.2
35.9

20
21.2

10
7.5

4.58
27.95
22.9
23.1

18
13.68
40.62

13
8.33
18.4
22.5
8.33
6.4
26

49.6
47.5

46.74
17.98
14.86

4.1
45.83
31.67
17.9

36.97

7.04
12
8

7.29
15.1
20.9
18.7

16.96
12.08
22.08
22.5
17.6

40
20.8

SD

24.69
6.1

27.08
7.5

13.92
13.92
26.33
19.06
21.49

25
16.67
19.25
23.48
18.84
20.1

13.27
13.27
13.92
13.92

7.6
8.75
3.75

13.92
3.6
7.5

12.9
9.39

20.83
8

15
13.3

19.06
5.73
5.36

14
24.56
21.88
23.01
17.95
17.95
7.98

20.83
19.17
10.49
41.33

3.58
5.93
3.7

8.54
17.4

17
19.57

20
15.55
19.58
19.58
12.6

10.83
8.4

Total

100
11
77
25
21
21
73
75
80
20
20
33
42
10
10
9
9

28
28
27
15
15
15
15
16
41
25
32
19
33
30
15
21
15
20
55
55
52
10
7

58
72
50
43
55

1503

21
9
9

64
56
43
92
91
87
68
68
47
10
35

Comparison
Mean

33.33
14.5

49.58
21.25

49
49

41.04
37.54
33.75
21.67
21.67
29.33
47.83
31.56
31.56
39.1
39.1

28
28
11

7.08
7.08

31.08
26.6
26.6
25.8

25.28
45.12
16.8

16.67
25.5

31.25
13.33
11.46

44
57.83
57.83
57.83
23.2
23.2
6.97

54.17
32.5
20.8

47.85

19.88
8
8

24.12
20.8
20.8
21.3
21.3

11.25
9.17
9.17
24.4

59.58
20.3

SD

21.6
11.1

24.58
16.25
13.92
13.92
28.87
19.06
21.87
16.25
16.25
18.96
20.87
18.24
18.24
13.27
13.27
13.92
13.92

7.8
6.67
6.67

19.87
5
5

14.1
14.03
23.54
15.6

13.33
15.5

19.06
7.07
8.6
16

19.92
19.92
19.92
17.95
17.95
12.45
20.83
15.83
10.28
49.59

4.54
6.67
6.67

12
17.3
17.3

21.74
21.74
17.48
13.75
13.75
15.8

15
8

Total

109
8

77
24
10
11
73
75
80
9

10
29
45
4
5
4
5

15
15
26
3
3

13
8
8

29
25
28
19
32
25
14
18
15
21
17
17
17
4
3

16
79
50
47
55

1200

21
4
5

64
21
21
50
49

110
35
34
43
10
35

Weight

3.1%
1.7%
1.9%
2.5%
1.1%
1.2%
1.6%
3.4%
2.8%
0.5%
0.8%
1.4%
1.4%
0.3%
0.3%
0.5%
0.6%
1.6%
1.6%
7.3%
1.6%
2.1%
0.8%
8.1%
4.9%
3.0%
2.8%
1.0%
2.0%
2.6%
2.1%
0.6%
7.5%
4.7%
1.5%
0.9%
1.0%
1.0%
0.3%
0.2%
3.0%
2.8%
2.6%
6.8%
0.4%

100.0%

2.1%
1.6%
1.7%
2.0%
1.5%
1.4%
1.6%
1.6%
1.9%
1.7%
1.7%
1.8%
1.2%
2.0%

Mean Difference
IV, Random, 95% CI

-2.08 [-8.39 , 4.23]
-8.50 [-16.99 , -0.01]
-9.58 [-17.75 , -1.41]

-10.00 [-17.14 , -2.86]
-7.00 [-17.48 , 3.48]
-9.00 [-19.15 , 1.15]
-7.83 [-16.79 , 1.13]

-6.92 [-13.02 , -0.82]
-4.54 [-11.26 , 2.18]
3.75 [-11.51 , 19.01]
-7.50 [-19.94 , 4.94]

-10.87 [-20.40 , -1.34]
0.43 [-8.93 , 9.79]

1.64 [-19.71 , 22.99]
-5.76 [-26.03 , 14.51]
-14.90 [-30.53 , 0.73]
-3.20 [-17.71 , 11.31]
-8.00 [-16.73 , 0.73]
-6.80 [-15.53 , 1.93]
-1.00 [-5.15 , 3.15]
0.42 [-8.33 , 9.17]

-2.50 [-10.28 , 5.28]
-3.13 [-16.03 , 9.77]
-3.70 [-7.61 , 0.21]
-3.50 [-8.55 , 1.55]

-7.80 [-14.28 , -1.32]
-11.60 [-18.22 , -4.98]

-4.50 [-15.82 , 6.82]
-3.80 [-11.68 , 4.08]

-8.34 [-15.23 , -1.45]
-7.10 [-14.82 , 0.62]
-8.75 [-22.63 , 5.13]
-5.00 [-9.08 , -0.92]
-5.06 [-10.19 , 0.07]

-18.00 [-27.19 , -8.81]
-8.23 [-19.71 , 3.25]

-10.33 [-21.43 , 0.77]
-11.09 [-22.44 , 0.26]
-5.22 [-26.03 , 15.59]
-8.34 [-32.62 , 15.94]

-2.87 [-9.31 , 3.57]
-8.34 [-14.99 , -1.69]

-0.83 [-7.72 , 6.06]
-2.90 [-7.20 , 1.40]

-10.88 [-27.94 , 6.18]
-5.35 [-6.47 , -4.23]

-12.84 [-15.31 , -10.37]
4.00 [-3.60 , 11.60]
0.00 [-6.33 , 6.33]

-16.83 [-20.44 , -13.22]
-5.70 [-14.39 , 2.99]

0.10 [-8.88 , 9.08]
-2.60 [-9.83 , 4.63]

-4.34 [-11.68 , 3.00]
0.83 [-3.79 , 5.45]

12.91 [6.40 , 19.42]
13.33 [6.77 , 19.89]

-6.80 [-12.74 , -0.86]
-19.58 [-31.05 , -8.11]

0.50 [-3.34 , 4.34]

Mean Difference
IV, Random, 95% CI
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Analysis 8.2.   (Continued)

Chatzitheodorou 2007
Chown 2008 (5)
Cruz-Diaz 2016 (3)
Cruz-Diaz 2018
Djavid 2007 (4)
Djavid 2007 (4)
Dougherty 2014
Ferreira 2007 (4)
Ferreira 2007 (4)
Fransoo 2006 (2)
Fransoo 2006 (2)
Frost 1995
Frost 2004
Goldby 2006 (5)
Gur 2003 (4)
Gur 2003 (4)
Kim 2017
Little 2014 (3)
Longo 2016
Machado 2007
Maul 2005
Michalsen 2016
Miyamoto 2013
Murtezani 2011
Natour 2015
Niemisto 2003
Noori 2011
Okafor 2012 (6)
Rantonen 2012 (4)
Rantonen 2012 (4)
Rasmussen-Barr 2003
Ritvanen 2007 (3)
Ryan 2010
Salavati 2016
Saper 2009
Saper 2017 (4)
Saper 2017 (4)
Schenkman 2009 (5)
Segal-Snir 2016
Sherman 2005 (4)
Sherman 2005 (4)
Sherman 2011 (2)
Sherman 2011 (2)
Sousa 2009
Tilbrook 2011 (3)
Torstensen 1998 (2)
Torstensen 1998 (2)
Ulger 2017
Underwood 2004
Underwood 2004
Valenza 2017 (3)
Vincent 2014a (4)
Vincent 2014a (4)
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 43.11; Chi² = 366.26, df = 65 (P < 0.00001); I² = 82%
Test for overall effect: Z = 3.76 (P = 0.0002)

Test for subgroup differences: Chi² = 2.44, df = 1 (P = 0.12), I² = 59.0%

40
20.8

16.55
20.83
48.2
33.6

28.14
32.92
40.42
4.58

11.25
16.3

18.47
31

22.91
26.25
21.27
23.16
16.08

50
25

26.67
15

15.8
28.29
14.7

21.41
25
15
14
6

17
26.67
21.13
35.67
47.83
49.13
15.81
45.83
22.08
12.92
18.74
19.26
22.12
23.75
52.7
46.2

47
24.62
18.5

16.96
34.17
20.83
33.33

10.83
8.4

15.78
8.18
10.4
7.4

20.19
23.75
26.25
13.92
13.92
10.3
9.34

17.07
13.33
14.58
3.37

13.92
14.92
22.92
8.33

20.42
14.17
12.7

22.25
11.6

10.48
20.8

14
11

5.88
13.27
17.92
11.82
30.01
21.3

22.17
10.4

26.67
18.75

15
16.28
17.56
19.96
20.31
16.6
13.1
28.4

20.75
19.33
13.92
22.92
17.08
19.58

10
35
53
32
19
18
89
73
74
20
19
29

144
78
25
25
15
14
7

17
74
36
43
50
30
96
17
15
43
43
17
28
15
20
15

127
129
17
20
36
35
91
92
57

156
71
70
56

117
146
27
18
17
50

3325

59.58
20.3

19.29
37.5
41.6
41.6

30.51
32.92
32.92
13.75
13.75
21.2

20.27
28.1
27.5
27.5

28.93
25.37
33.92
57.5

25
22.08
29.58
30.6

44.12
18.6

31.38
10.9

16
16
13
12

17.92
31.93
53.94
53.48
53.48
10.4

58.33
26.67
26.67
28.52
28.52

34
32.17
46.9
46.9
37.8

20.33
28.83
29.92
26.25
26.25
32.92

15
8

15.78
7.74
8.8
8.8

17.42
25
25

13.92
13.92
14.2
9.29

17.34
12.08
12.08
4.61

13.92
20.62
23.96
12.5

18.75
23.75
16.9
24.5

11
8.06
4.46

10
10

14.71
13.27
17.5

17.26
21.32
21.74
21.74
16.64
26.25
21.67
21.67
20.61
20.61
25.83
20.31
13.1
13.1
26.8

20.83
21.62
13.92
17.5
17.5

18.75

10
35
48
30
8
8

92
38
39
10
9

32
142
37
13
12
15
15
7

11
74
32
43
51
30

100
13
15
20
20
16
33
12
20
15
32
32
9

15
15
15
22
23
25

136
34
33
57

176
125
27
7
7

50
2402

1.2%
2.0%
1.7%
1.9%
1.6%
1.6%
1.8%
1.4%
1.3%
1.3%
1.2%
1.7%
2.1%
1.7%
1.5%
1.4%
2.0%
1.3%
0.7%
0.7%
2.0%
1.4%
1.5%
1.8%
1.2%
2.0%
1.7%
1.3%
1.7%
1.8%
1.6%
1.7%
1.0%
1.4%
0.7%
1.5%
1.5%
1.1%
0.7%
1.1%
1.1%
1.4%
1.4%
1.2%
1.9%
1.8%
1.8%
1.3%
1.9%
1.9%
1.6%
0.8%
0.9%
1.6%

100.0%

-19.58 [-31.05 , -8.11]
0.50 [-3.34 , 4.34]

-2.74 [-8.90 , 3.42]
-16.67 [-20.63 , -12.71]

6.60 [-1.08 , 14.28]
-8.00 [-14.99 , -1.01]

-2.37 [-7.87 , 3.13]
0.00 [-9.64 , 9.64]

7.50 [-2.37 , 17.37]
-9.17 [-19.74 , 1.40]
-2.50 [-13.54 , 8.54]
-4.90 [-11.09 , 1.29]
-1.80 [-3.96 , 0.36]
2.90 [-3.85 , 9.65]

-4.59 [-12.98 , 3.80]
-1.25 [-10.16 , 7.66]

-7.66 [-10.55 , -4.77]
-2.21 [-12.35 , 7.93]

-17.84 [-36.69 , 1.01]
-7.50 [-25.37 , 10.37]

0.00 [-3.42 , 3.42]
4.59 [-4.72 , 13.90]

-14.58 [-22.85 , -6.31]
-14.80 [-20.62 , -8.98]
-15.83 [-27.67 , -3.99]

-3.90 [-7.07 , -0.73]
-9.97 [-16.60 , -3.34]
14.10 [3.33 , 24.87]
-1.00 [-7.06 , 5.06]
-2.00 [-7.48 , 3.48]

-7.00 [-14.73 , 0.73]
5.00 [-1.68 , 11.68]
8.75 [-4.68 , 22.18]

-10.80 [-19.97 , -1.63]
-18.27 [-36.90 , 0.36]
-5.65 [-14.04 , 2.74]
-4.35 [-12.80 , 4.10]
5.41 [-6.53 , 17.35]

-12.50 [-30.19 , 5.19]
-4.59 [-17.15 , 7.97]

-13.75 [-25.79 , -1.71]
-9.78 [-19.02 , -0.54]
-9.26 [-18.42 , -0.10]

-11.88 [-23.25 , -0.51]
-8.42 [-13.09 , -3.75]

5.80 [-0.06 , 11.66]
-0.70 [-6.12 , 4.72]
9.20 [-0.98 , 19.38]
4.29 [-0.57 , 9.15]

-10.33 [-15.25 , -5.41]
-12.96 [-20.39 , -5.53]

7.92 [-8.82 , 24.66]
-5.42 [-20.72 , 9.88]

0.41 [-7.10 , 7.92]
-3.61 [-5.49 , -1.73]

-100 -50 0 50 100
Favours exercise Favours comparision

Footnotes
(1) Standard deviation(s) required imputation due to missing or implausible value. Study has other comparison groups available for this meta-analysis.
(2) Standard deviation(s) required imputation due to missing or implausible value. Study has multiple exercise groups available: comparison group data divided.
(3) Standard deviation(s) required imputation due to missing or implausible value.
(4) Study has multiple exercise groups available: comparison group data divided.
(5) Study has other comparison groups available for this meta-analysis.
(6) Large baseline differences.
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Comparison 9.   SENSITIVITY ANALYSES (Placebo only comparisons)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

9.1 Pain (/100): Earliest follow-up 2   Mean Difference (IV, Random,
95% CI)

Subtotals only

9.1.1 Exercise vs. Placebo treat-
ment

2 300 Mean Difference (IV, Random,
95% CI)

-8.85 [-15.12,
-2.58]

9.2 Function (/100): Earliest fol-
low-up

3   Mean Difference (IV, Random,
95% CI)

Subtotals only

9.2.1 Exercise vs. Placebo treat-
ment

3 400 Mean Difference (IV, Random,
95% CI)

-5.60 [-11.19,
-0.01]

 
 

Analysis 9.1.   Comparison 9: SENSITIVITY ANALYSES (Placebo
only comparisons), Outcome 1: Pain (/100): Earliest follow-up

Study or Subgroup

9.1.1 Exercise vs. Placebo treatment
Costa 2009b
Garcia 2017
Subtotal (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.15, df = 1 (P = 0.70); I² = 0%
Test for overall effect: Z = 2.77 (P = 0.006)

Exercise
Mean

46
39.5

SD

28
27.3

Total

77
73

150

Comparison
Mean

56
47

SD

26
29.7

Total

77
73

150

Weight

54.0%
46.0%

100.0%

Mean Difference
IV, Random, 95% CI

-10.00 [-18.53 , -1.47]
-7.50 [-16.75 , 1.75]

-8.85 [-15.12 , -2.58]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favors exercise Favors comparision

 
 

Analysis 9.2.   Comparison 9: SENSITIVITY ANALYSES (Placebo
only comparisons), Outcome 2: Function (/100): Earliest follow-up

Study or Subgroup

9.2.1 Exercise vs. Placebo treatment
Costa 2009b
Garcia 2017
Weiner 2008
Subtotal (95% CI)
Heterogeneity: Tau² = 8.07; Chi² = 2.98, df = 2 (P = 0.23); I² = 33%
Test for overall effect: Z = 1.96 (P = 0.05)

Exercise
Mean

40
33.21
31.67

SD

27.08
26.33
19.17

Total

77
73
50

200

Comparison
Mean

49.58
41.04
32.5

SD

24.58
28.87
15.83

Total

77
73
50

200

Weight

32.0%
28.1%
39.9%

100.0%

Mean Difference
IV, Random, 95% CI

-9.58 [-17.75 , -1.41]
-7.83 [-16.79 , 1.13]
-0.83 [-7.72 , 6.06]

-5.60 [-11.19 , -0.01]

Mean Difference
IV, Random, 95% CI

-100 -50 0 50 100
Favours exercise Favours comparision

 

 

A D D I T I O N A L   T A B L E S
 

Characteristic Definitions

Table 1.   Study population and exercise treatment characteristic definitions 
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Population LBP duration Acute = Low back pain episode less than 6 weeks in duration
Subacute = Low back pain episode between 6 weeks and 3 months in duration
Chronic = Low back pain episode 3 months or more in duration

Chronic recurrent = Two episodes in a year, lasting more than 24 hours, with more than 30 days
pain-free between
Mixed = If population was mixed, we recorded the proportion of the population that had chronic
low back pain

Population source Healthcare = Primary care, secondary/tertiary (referred), physiotherapy, occupational therapy,
etc.
Occupational = Population selected by workplace, workers' compensation claims, etc.
General = Population selected to represent all residents living in a geographic area (non-clinical)
Mixed = Two or more of the above categories

Exercise type Strengthening = Strengthening exercises were those that were designed to increase an individ-
ual's ability to exert or resist force using load-bearing or resistance exercises including weights,
weight machines, or elastic cords. Strengthening exercises were categorised as whole-body where
they involved a broad set of exercises that were not specific only to the low back region (i.e. direct-
ed at muscles connecting to the lumbar spine and/or pelvis).

Stretching = Stretching exercises were those that intended to elongate soR tissues and poses held
for varying periods of time. For the purpose of this review, stretching exercises were self-admin-
istered (but could use aids). Depending on the location and types of stretches, stretches could be
classified as whole-body or back-specific or both.
Core strengthening = Core strengthening exercises were those that were designed to improve the
control, co-ordination, and strength of the core, lumbar, and pelvic region muscles. These included
motor control exercises, core stability or sling exercises, and Pilates, but excluded those that were
generalised (whole-body) stability exercises. We categorised core strengthening exercises as back-
specific.
Flexibility/mobilising = Neuromuscular techniques involved repeated movements within the pa-
tient’s range of motion and within the patient’s control. Typically, such exercises were geared to-
ward improving the range of motion of joints related to low back pain and thereby were classified
as low back-specific.
Aerobic = Aerobic exercises were those that were designed to improve cardiorespiratory fitness
and used large muscle groups, as such, we categorised it as a whole-body exercise.
Functional restoration = Functional restoration treats chronic pain and is focussed on improv-
ing/maximizing patient function and activities through a multi-pronged strategy of psychosocial
support and physical activities. We categorised it as whole-body.

McKenzie = McKenzie involves individualised assessment, specific loading exercises, and postural
training and education including managing pain through self-management. Because McKenzie was
developed for and focusses on managing low back pain, we categorised it as low back-specific.
Yoga = Yoga is a practice with many branches and styles, but which may involve physical poses
designed for strengthening and stretching (asanas), controlled breathing (pranayama), and often
medication (dhyana). Given the generalised physical nature of yoga practices, we categorised yoga
as a whole-body exercise.

Mixed (3 or more types) = Mixed exercises incorporated three or more types of exercise in which
one did not clearly predominate/form most of the exercise intervention. Mixed exercises could be
whole-body, low back-specific, or both, depending on the types and combination of exercises in-
volved.

Exercise specificity Whole-body = Exercises involved many muscle groups from around the body, generally seeking to
improve overall fitness.
Back-specific = Exercises were concentrated around muscle groups that support the back (core,
trunk, abdominal, back, pelvic, upper leg, etc.).
Both = Aspects of the intervention were focussed on both overall fitness and on the back specifical-
ly.
Unclear = Not enough description of the exercise(s) was provided to determine what part of the
body it was working on.

Table 1.   Study population and exercise treatment characteristic definitions  (Continued)
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Other = Exercises were not working on the body overall, nor focussed on the back, but a different
specific part of the body.

Programme individualisation Individually designed = Treating therapist completed a clinical history and physical examination
and delivered an exercise treatment specifically designed for the individual participant.
Partially individually designed = Exercise treatment included the same type of exercises for all
participants, but varied in intensity, duration or both.
Standard design = A fixed exercise treatment was delivered to all participants.

Delivery mode Independent = Home exercises only, in which the participants met initially with therapists, then
participated in the exercise treatment with no supervision or follow-up
Independent with follow-up = Supervised home exercises in which the participants met initially
with therapists, participated in the exercise treatment, and had follow-up with their therapist at
least every six weeks
Group = Group supervision, in which participants attended exercise treatment sessions with two or
more participants
Individual = Individual supervision, in which participants received one-on-one intervention or su-
pervision

Non-exercise comparisons Usual care/no treatment = Participants received no intervention and received the same standard
medical care they would have without being recruited to the study or participants who received a
placebo or sham treatment.

Education = Verbal or written guidance, online or in person, related to their back pain (a formal in-
tervention – not just advice)

Electrotherapy = e.g. TENS, laser, ultrasound, PENS

Manual therapy = Manual therapist, physiotherapist, or other professional delivers manual thera-
py; these can be passive techniques, mobilisation.

Physical therapy = Mixed physical therapy interventions, including more than one non-modali-
ty (e.g. heat + mobilisation; manual therapy + TENS + heat); does not include exercise as a main
treatment component of intervention.

Psychological therapy = A psychological intervention, delivered by a healthcare professional, in-
cluding Cognitive Behavioural Therapy (psychologist, psychological therapist, psychiatrist, coun-
sellor, etc.)

Back school = A programme containing both educational and active training components, deliv-
ered by a therapist or other professional. Topics cover a range, including spinal anatomy, causes of
LBP, ergonomic advice, exercises to deal with LBP, causes of LBP, posture, relaxation, LBP preven-
tion.

Anti-inflammatory/analgesics = Participants in this group were given analgesics or nonsteroidal
anti-inflammatory drugs to deal with LBP symptoms.

Relaxation = Relaxation programme/intervention delivered by a healthcare professional

Table 1.   Study population and exercise treatment characteristic definitions  (Continued)

LBP: low back pain

PENS: Percutaneous electrical nerve stimulation

TENS: Transcutaneous electrical nerve stimulation

 
 

Bias domain Source of bias Possible answers

Selection (1) Was the method of randomisation adequate? Yes/no/unsure

Table 2.   Sources of risk of bias 
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Selection (2) Was the treatment allocation concealed? Yes/no/unsure

Performance (3) Was the patient blinded to the intervention? Yes/no/unsure

Performance (4) Was the care provider blinded to the intervention? Yes/no/unsure

Detection (5) Was the outcome assessor blinded to the intervention? Yes/no/unsure

Attrition (6) Was there missing outcome data (dropout rate described and acceptable)? Yes/no/unsure

Performance (7) Were all randomised participants analysed in the group to which they were
allocated?

Yes/no/unsure

Reporting (8) Are reports of the study free of suggestion of selective outcome reporting? Yes/no/unsure

Selection (9) Were the groups similar at baseline regarding the most important prognos-
tic indicators?

Yes/no/unsure

Other (adherence) (10) Were co-interventions avoided or similar? Yes/no/unsure

Other (adherence) (11) Was the compliance acceptable in all groups? Yes/no/unsure

Detection (12) Was the timing of the outcome assessment similar in all groups? Yes/no/unsure

Other (13) Are other sources of potential bias unlikely? Yes/no/unsure

Table 2.   Sources of risk of bias  (Continued)

See Furlan 2015
 
 

1 A random (unpredictable) assignment sequence. Examples of adequate methods are coin toss (for
studies with two groups), rolling a dice (for studies with two or more groups), drawing of balls of
different colours, drawing of ballots with the study group labels from a dark bag, computer-gener-
ated random sequence, pre-ordered sealed envelopes, sequentially-ordered vials, telephone call
to a central office, and preordered list of treatment assignments. Examples of inadequate methods
are: alternation, birth date, social insurance/security number, date in which they are invited to par-
ticipate in the study, and hospital registration number.

2 Assignment generated by an independent person not responsible for determining the eligibility of
the patients. This person has no information about the persons included in the trial and has no in-
fluence on the assignment sequence or on the decision about eligibility of the patient.

3 Index and control groups are indistinguishable for the patients or if the success of blinding was
tested among the patients and it was successful

4 Index and control groups are indistinguishable for the care providers or if the success of blinding
was tested among the care providers and it was successful

5 Adequacy of blinding should be assessed for each primary outcome separately. This item should
be scored ‘‘yes’’ if the success of blinding was tested among the outcome assessors and it was suc-
cessful or:

- for patient-reported outcomes in which the patient is the outcome assessor (e.g. pain, function-
al limitations): the blinding procedure is adequate for outcome assessors if participant blinding is
scored ‘‘yes’’
- for outcome criteria assessed during scheduled visit and that supposes a contact between partic-
ipants and outcome assessors (e.g. clinical examination): the blinding procedure is adequate if pa-

Table 3.   Criteria for a judgement of ‘‘yes’’ for the sources of risk of bias 
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tients are blinded, and the treatment or adverse effects of the treatment cannot be noticed during
clinical examination
- for outcome criteria that do not suppose a contact with participants (e.g. radiography, magnetic
resonance imaging): the blinding procedure is adequate if the treatment or adverse effects of the
treatment cannot be noticed when assessing the main outcome
- for outcome criteria that are clinical or therapeutic events that will be determined by the interac-
tion between patients and care providers (e.g. co-interventions, hospitalisation length, treatment
failure), in which the care provider is the outcome assessor: the blinding procedure is adequate for
outcome assessors if item ‘‘4’’ (caregivers) is scored ‘‘yes’’
- for outcome criteria that are assessed from data of the medical forms: the blinding procedure is
adequate if the treatment or adverse effects of the treatment cannot be noticed from the extracted
data

6 The number of participants who were included in the study but did not complete the observation
period or were not included in the analysis must be described and reasons given. If the percentage
of withdrawals and dropouts does not exceed 20% for short-term follow-up and 30% for long-term
follow-up and does not lead to substantial bias, a ‘‘yes’’ is scored. (N.B. these percentages are arbi-
trary, not supported by literature)

7 All randomised patients are reported/analysed in the group they were allocated to by randomisa-
tion for the most important moments of effect measurement (minus missing values) irrespective of
noncompliance and co-interventions.

8 All the results from all prespecified outcomes have been adequately reported in the published re-
port of the trial. This information is either obtained by comparing the protocol and the report, or
in the absence of the protocol, assessing that the published report includes enough information to
make this judgement.

9 Groups have to be similar at baseline regarding demographic factors, duration and severity of com-
plaints, percentage of patients with radicular symptoms, and value of main outcome measure(s).

10 If there were no co-interventions or they were similar between the index and control groups

11 The reviewer determines if the compliance with the interventions is acceptable, based on the re-
ported intensity, duration, number and frequency of sessions for both the index intervention and
control intervention(s). For example, physiotherapy treatment is usually administered for sever-
al sessions; therefore it is necessary to assess how many sessions each patient attended. For sin-
gle-session interventions (e.g. surgery), this item is irrelevant.

12 Timing of outcome assessment should be identical for all intervention groups and for all primary
outcome measures.

13 Other types of biases. For example:
- When the outcome measures were not valid. There should be evidence from a previous or present
scientific study that the primary outcome can be considered valid in the context of the present.
- Industry-sponsored trials. The conflict of interest (COI) statement should explicitly state that the
researchers have had full possession of the trial process from planning to reporting without fun-
ders with potential COI having any possibility of interfering in the process. If, for example, the sta-
tistical analyses have been done by a funder with a potential COI, usually ‘‘unsure’’ is scored.

Table 3.   Criteria for a judgement of ‘‘yes’’ for the sources of risk of bias  (Continued)

See Furlan 2015
COI: Conflict of interest
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A P P E N D I C E S

Appendix 1. Search strategies

WILEY CENTRAL

Last searched 7 Dec 2020

 

1 MeSH descriptor: [Back Pain] explode all trees

2 dorsalgia

3 backache or "back pain"

4 lumb* pain

5 coccyx or coccydynia or sciatica or spondylosis

6 MeSH descriptor: [Sciatic Neuropathy] explode all trees

7 MeSH descriptor: [Spine] explode all trees

8 MeSH descriptor: [Spinal Diseases] explode all trees

9 lumbago

10 (disc or disk) NEAR/1 herniat*

11 spinal fusion

12 facet NEAR/1 joint*

13 MeSH descriptor: [Intervertebral Disc] explode all trees

14 postlaminectomy

15 arachnoiditis

16 failed NEAR/1 back

17 MeSH descriptor: [Cauda Equina] explode all trees

18 lumb* near/1 vertebra*

19 spinal near/1 stenosis

20 slipped near/1 (disc* or disk*)

21 degenerat* near/1 (disc* or disk*)

22 stenosis near/1 (spine or root or spinal)

23 displace* near/1 (disc* or disk*)

24 prolap* near/1 (disc* or disk*) 

25 MeSH descriptor: [Low Back Pain] explode all trees
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26 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15
OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25

27 exercis*

28 MeSH descriptor: [Exercise] explode all trees

29 MeSH descriptor: [Exercise Therapy] explode all trees

30 MeSH descriptor: [Exercise Movement Techniques] explode all trees

31 MeSH descriptor: [Physical Therapy Modalities] explode all trees

32 McKenzie

33 Alexander

34 William

35 Feldenkrais 

36 MeSH descriptor: [Yoga] explode all trees

37 MeSH descriptor: [Recreation] explode all trees

38 MeSH descriptor: [Physical Fitness] explode all trees

39 yoga or pilates

40 Tai Chi or Tai Ji or Taiji or Taijiquan

41 #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #34 OR #33 OR #35 OR #36 OR #37 OR #38 OR #39 OR
#40

42 MeSH descriptor: [Alexander Disease] explode all trees

43 MeSH descriptor: [Williams Syndrome] explode all trees

44 #43 OR #42

45 #41 NOT #44

46 #45 AND #26

  (Continued)

 
OVID MEDLINE

Last searched 7 Dec 2020

 

1 randomized controlled trial.pt.

2 controlled clinical trial.pt.

3 pragmatic clinical trial.pt.
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4 random*.ti,ab. 

5 placebo.ab,ti.

6 drug therapy.fs. 

7 trial.ab,ti. 

8 groups.ab,ti.

9 or/1-8 

10 (animals not (humans and animals)).sh.

11 9 not 10

12 dorsalgia.tw,kf.

13 exp Back Pain/

14 (backache or back pain).tw,kf.

15 (lumb* adj pain).tw,kf.

16 coccyx.tw,kf. 

17 coccydynia.tw,kf. 

18 sciatica.tw,kf.

19 exp sciatic neuropathy/ 

20 spondylosis.tw,kf. 

21 lumbago.tw,kf. 

22 exp low back pain/ 

23 or/12-22 

24 exp Exercise/ 

25 exercis*.tw,kf.

26 exp Exercise Therapy/ 

27 exp Exercise Movement Techniques/

28 exp Physical Therapy Modalities/ 

29 McKenzie.tw,kf. 

30 Alexander.tw,kf. 

31 William.tw,kf. 

  (Continued)
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32 Feldenkrais.tw,kf. 

33 exp Yoga/ 

34 exp Recreation/ 

35 exp Physical Fitness/ 

36 (yoga or pilates).tw,kf. 

37 (Tai Chi or Tai Ji or Taiji or Taijiquan).tw,kf. 

38 or/24-37 

39 exp Alexander Disease/ 

40 exp Williams Syndrome/ 

41 39 or 40 

42 38 not 41 

43 11 and 23 and 42

  (Continued)

 
Embase

Last searched 7 Dec 2020

 

1 'randomized controlled trial'/de

2 'controlled clinical trial'/exp

3 'controlled study'/de

4 'double blind procedure'/de

5 'single blind procedure'/de

6 'crossover procedure'/de

7 'placebo'/de

8 'randomization'/de

9 random*:ti,ab 

10 placebo$:ti,ab

11 allocat*:ti,ab 

12 assign*:ti,ab 

13 blind*:ti,ab
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14 ('cross-over' OR crossover):ti,ab 

15 (compare OR compared OR comparing OR comparison OR comparative):ti,ab 

16 (controlled NEAR/7 (study OR design OR trial)):ti,ab 

17 ((singl* OR doubl* OR trebl* OR tripl*) NEAR/7 (blind* OR mask*)):ti,ab

18 trial:ti,ab 

19 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15
OR #16 OR #17 OR #18

20 'animal'/exp OR 'invertebrate'/exp OR 'animal experiment'/de OR 'animal model'/de OR 'animal
tissue'/de OR 'animal cell'/de OR 'nonhuman'/de

21 'human'/de OR 'normal human'/de OR 'human cell'/de

22 #20 AND #21

23 #20 NOT #22

24 #19 NOT #23

25 dorsalgia:ti,ab,kw

26 'back pain':ti,ab,kw 

27 'backache'/exp

28 (lumb* NEAR/1 pain):ti,ab,kw

29 coccyx:ti,ab,kw 

30 coccydynia:ti,ab,kw 

31 sciatica:ti,ab,kw

32 'ischialgia'/exp

33 spondylosis:ti,ab,kw 

34 lumbago:ti,ab,kw 

35 'low back pain'/exp

36 'back disorder*':ti,ab,kw

37 #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36

38 'exercise'/exp

39 exercis*:ti,ab,kw 

40 'kinesiotherapy'/exp

  (Continued)
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41 McKenzie:ti,ab,kw 

42 'Alexander technique'/exp

43 Alexander:ti,ab,kw 

44 William:ti,ab,kw 

45 'Feldenkrais method'/exp

46 Feldenkrais:ti,ab,kw 

47 'yoga'/exp

48 yoga:ti,ab,kw 

49 'fitness'/exp

50 pilates'/exp

51 'pilates'/exp

52 'Tai Chi'/exp

53 ('Tai Chi' or 'Tai Ji' or Taiji or Taijiquan):ti,ab,kw 

54 #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR
#51 OR #52 OR #53

55 'Alexander disease':ti,ab,kw OR 'Alexander disease'/exp

56 'williams beuren syndrome':ti,ab,kw OR 'williams beuren syndrome'/exp

57 #55 OR #56

58 #54 NOT #57

59 #24 AND #37 AND #58

  (Continued)

 
CINAHL

Last searched 7 Dec 2020

 

39 back pain

40 "coccydynia"

41 (MH "Lumbar Vertebrae")

42 lumbar N2 vertebra

43 S36 or S37 or S38 or S39 or S40 or S41 or S42
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44 (MH "Thoracic Vertebrae")

45 (MH "Spondylolisthesis") OR (MH "Spondylolysis")

46 "lumbago"

47 S44 or S45 or S46

48 S35 or S43 or S47

49 S28 and S48

50 (MH "Exercise+")

51 (MH "Physical Activity")

52 (MH "Physical Fitness+")

53 (MH "Physical Therapy+")

54 (MH "Therapeutic Exercise+")

55 McKenzie or Alexander or William or Feldenkrais

56 (MH "Structural-Functional-Movement Integration+")

57 (MH "Alexander Technique")

58 (MH "Feldenkrais Method")

59 ("yoga") or (MH "Yoga")

60 (MH "Recreation+")

61 (MH "Pilates") or pilates

62 (MH "Tai Chi") or Tai Chi or Tai Ji or Taiji or Taijiquan

63 exercise

64 S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56 OR S57 OR S58 OR S59 OR S60 OR S61 OR S62 OR
S63

65 S49 AND S64

66 (MH "Williams Syndrome")

67 "alexander disease"

68 S66 OR S67

69 S65 not S68

  (Continued)

 
PsycINFO

Last searched 7 Dec 2020
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1 DE "Clinical Trials"

2 placebo#

3 control* 

4 random*

5 blind* 

6 DE "Treatment" OR DE "Addiction Treatment" OR DE "Adjunctive Treatment" OR DE "Adventure
Therapy" OR DE "Aftercare" OR DE "Alternative Medicine" OR DE "Anxiety Management" OR DE
"Behavior Modification" OR DE "Bibliotherapy" OR DE "Caregiving" OR DE "Client Transfer" OR DE
"Client Treatment Matching" OR DE "Cognitive Behavior Therapy" OR DE "Cognitive Stimulation
Therapy" OR DE "Cognitive Techniques" OR DE "Computer Assisted Therapy" OR DE "Counseling"
OR DE "Creative Arts Therapy" OR DE "Cross Cultural Treatment" OR DE "Disease Management" OR
DE "Habilitation" OR DE "Health Care Services" OR DE "Horticulture Therapy" OR DE "Hospice" OR
DE "Human Potential Movement" OR DE "Human Services" OR DE "Hydrotherapy" OR DE "Institu-
tionalization" OR DE "Integrated Services" OR DE "Interdisciplinary Treatment Approach" OR DE
"Intervention" OR DE "Involuntary Treatment" OR DE "Language Therapy" OR DE "Life Sustaining
Treatment" OR DE "Maintenance Therapy" OR DE "Medical Treatment (General)" OR DE "Mental
Health Programs" OR DE "Milieu Therapy" OR DE "Mind Body Therapy" OR DE "Mindfulness-Based
Interventions" OR DE "Movement Therapy" OR DE "Multimodal Treatment Approach" OR DE "Mul-
tisystemic Therapy" OR DE "Outpatient Treatment" OR DE "Pain Management" OR DE "Partial Hos-
pitalization" OR DE "Personal Therapy" OR DE "Physical Treatment Methods" OR DE "Private Prac-
tice" OR DE "Psychoeducation" OR DE "Psychotherapy" OR DE "Rehabilitation" OR DE "Relaxation
Therapy" OR DE "Respite Care" OR DE "Self-Help Techniques" OR DE "Sex Therapy" OR DE "Social
Casework" OR DE "Sociotherapy" OR DE "Speech Therapy" OR DE "Spiritual Care" OR DE "Symp-
toms Based Treatment" OR DE "Therapeutic Processes" OR DE "Trauma-Informed Care" OR DE
"Trauma Treatment" OR DE "Treatment Guidelines" OR DE "Treatment Outcomes" OR DE "Treat-
ment Planning" OR DE "Video-Based Interventions"

7 S1 or S2 or S3 or S4 or S5 or S6

8 DE "Back Pain"

9 dorsalgia 

10 (backache or back pain) 

11 (lumb* N1 pain)

12 (low N1 back N1 pain)

13 sciatica 

14 lumbago 

15 DE "Spinal Nerves"

16 DE "Lumbar Spinal Cord"

17 ((disc or disk) N1 degenerat*) 

18 ((disc or disk) N1 prolapse*) 
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19 ((disc or disk) N1 herniat*) 

20 S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19

21 S7 AND S20

22 DE "Exercise" OR DE "Aerobic Exercise" OR DE "Weightlifting" OR DE "Yoga"

23 exercise

24 DE "Physical Fitness"

25 DE "Physical Activity"

26 DE "Physical Education"

27 DE "Movement Therapy"

28 (Feldenkrais or McKenzie) 

29 (Alexander or William) 

30 DE "Yoga"

31 (pilates or yoga)

32 (Tai Chi or Tai Ji or Taiji or Taijiquan) 

33 S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32

34 S21 AND S33

35 williams syndrome

36 alexander disease 

  -

37 DE "Williams Syndrome"

38 S35 OR S36 OR S37

39 S34 NOT S38

  (Continued)

 
SportDiscus

Last searched 7 Dec 2020

 

1 placebo

2 clinical trials

3 SU clinical trials
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4 SU randomized controlled trial

5 random allocation

6 single blind

7 random*

8 double blind

9 controlled clinical trial

10 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9

11 DE "BACKACHE" or DE "SCIATICA" or DE "LUMBAR vertebrae" or DE "LUMBOSACRAL region"

12 back pain

13 backache or sciatica or dorsalgia or lumbago

14 lumb* pain

15 S11 OR S12 OR S13 OR S14

16 S10 AND S15

17 DE "EXERCISE" or DE "BACK exercises" or DE "EXERCISE therapy" or DE "PHYSICAL education &
training" or DE "PHYSICAL fitness"

18 exercise

19 pilates or yoga

20 DE "PILATES method"

21 DE "YOGA"

22 McKenzie or Alexander or William or Feldenkrais

23 DE "TAI chi"

24 Tai Chi or Tai Ji or Taiji or Taijiquan

25 S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24

26 S16 AND S25

27 SU Alexander Disease

28 SU Williams syndrome

29 SU "alexander disease" or "williams syndrome"

30 "alexander disease" or "williams syndrome"

31 S27 OR S28 OR S29 OR S30

  (Continued)
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32 S26 NOT S31

  (Continued)

 
PEDro

Last searched 6 Aug 2019

 

 1  Therapy: Fitness training

   AND

 2  Problem: pain

   AND

 3  Body part: Lumbar spine, sacroiliac joint or pelvis

   AND

 4  Method: blank

   AND

 5  New Records added since: 18/01/2019

 

 
ClinicalTrials.gov

Last searched 6 Aug 2019

 

1 Other terms: "back pain" AND exercise ; "back pain" AND (yoga OR pilates OR tai chi)

 2  Limit to intervention studies

 

 
First posted from 01/18/2019 to 08/06/2019

WHO ICTRP

Last searched 6 Aug 2019. Selected studies from 2019

 

1   back pain AND exercise

 2  back pain AND yoga

3   back pain AND pilates

 4  back pain AND tai chi
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CBN trials register in CRS web

Last searched 6 Aug 2019

 

1 (back pain AND (exercise OR pilates OR yoga OR tai chi)) AND INREGISTER 1433 

 2  2019:YR AND INREGISTER 149

 3   #1 AND #2 20

 

 

Appendix 2. Definitions of the GRADE domains used for evidence synthesis

The certainty of evidence was assessed using the GRADE Handbook framework, categorised as:

• High (⊙⊙⊙⊙): we are very confident that the true eOect lies close to that of the estimate of eOect.

• Moderate (⊙⊙⊙○): we are moderately confident in the eOect estimate. The true eOect is likely to be close to the estimate of eOect, but
there is a possibility that it is substantially diOerent.

• Low (⊙⊙○○): our confidence in the eOect estimate is limited. The true eOect may be substantially diOerent from the estimate of eOect.

• Very low (⊙○○○): we have very little confidence in the eOect estimate. The true eOect is likely to be substantially diOerent from the
estimate of eOect.

The recommended five domains were assessed to judge the certainty of evidence.

1. Limitations in study design or execution. Certainty of evidence was downgraded if studies had limitations that were likely to bias the
estimate of eOect. We assessed 12 items describing five types of bias: selection bias (random sequence generation, allocation concealment,
group similarities at baseline), performance bias (blinding of participants, blinding of personnel or care providers, co-interventions,
compliance), attrition bias (incomplete outcome data, intention-to-treat analysis), detection bias (blinding of outcome assessors, timing
of outcome assessments), reporting bias (selective reporting).

We did not downgrade the certainty of evidence if 75% or more of participant information was from studies at low risk of bias and plausible
bias was unlikely to seriously alter the results. We downgraded the certainty of evidence by one level if more than 25% of participant
information was from studies rated as having high risk of bias and plausible bias raised serious doubt about the results. We downgraded the
certainty of evidence by two levels if more than 50% of participant information was from studies rated as having high risk of bias resulting
in limitations that substantially lowered our certainty of the estimate of eOect.

2. Inconsistency. We judged the heterogeneity of evidence considering the variation in eOect size across studies, including with exploration

of heterogeneity in subgroup analyses. The I2 statistic was used according to ‘rough guidance’ provided in the Cochrane Handbook for

Systematic Reviews of Interventions. We downgraded the certainty of evidence by one level if I2 statistic values of 50% or greater were

unexplained, and by two levels if I2 statistic values of 75% or greater were unexplained.

3. Indirectness. We judged the generalisability of evidence considering important diOerences in the populations, interventions and
outcomes of interest available in the included studies. We did not downgrade evidence for indirectness as the broad inclusion criteria in
this review resulted in satisfaction of this criteria.

4. Imprecision. We judged the extent to which confidence in the estimate of the treatment eOect was adequate to support decision-
making. We downgraded the certainty of evidence if wide confidence intervals around the point estimate resulted in uncertainty about
treatment eOect interpretation. We downgraded by one level if the point estimate and 95% confidence interval boundaries did not exclude
the possibility of a clinically important and no/small treatment eOect. A clinically important treatment eOect was defined as 15 points
diOerence in pain intensity and 10 points diOerence in functional limitations based on the observed smallest worthwhile eOect for this type
of treatment compared to no treatment.

5. Publication (small study) bias. We judged potential publication bias by considering the distribution of small and positive/negative
studies included in our review using a funnel plot and Egger's test. We downgraded the certainty of evidence by one level if publication
bias was suggested (visual inspection of the funnel plot and significant Egger’s test, P < 0.05).
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1 October 2021 Amended Additional detail about geographic location of trials provided in
text; number 'awaiting assessment' corrected in text
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

· We use the language of functional limitations instead of disability.

· We use the language of exercise treatment instead of exercise therapy.

· We use the comparison group label 'no treatment' instead of 'no treatment (including placebo and sham treatment)'. This group includes
no treatment, usual care and placebo comparisons.

· We reduced the minimal clinically important diOerence for the pain outcome from 20 points to 15 points.

· We added interpretation of smaller diOerences in eOectiveness of exercise treatment compared to other conservative treatments as
'probably meaningful' when the 95% confidence interval was entirely on one side of the no eOect line. This is relevant given similar costs,
inconveniences and adverse eOects for comparison treatments considered in this review.

· We created a new exercise type of ‘yoga’. The stability training category was renamed core strengthening. A mixed category was added.

· We did not contact content experts for additional trials outside our team.

· For screening studies, we included a preliminary title screen in addition to title abstract and full text.

· We did not assess the clinical relevance of trials.

· We did not assess global improvement as a primary outcome (moved to secondary outcome).

· We did not describe the secondary outcomes satisfaction with treatment and reduction in frequency of analgesic use or number of
medications used due to limited and inconsistent reporting.

· We described secondary outcomes reported in trials, but did not synthesise these outcomes.

· We did not conduct a fatal flaws assessment of individual trials.

· We added a comprehensive research integrity assessment of studies.

· We added an exploration of specific types of conservative treatment comparisons.

· We used an approach to assess risk of bias recommended by the Cochrane Back & Neck group as planned in the protocol; however, we
used an approach modified from the new Cochrane RoB 2 tool for the most recent set of studies assessed aRer release of this new tool.

· The meta-analyses were restricted to VAS and NRS for pain outcome measures and did not include the McGill pain score.

· We added a sensitivity analysis to explore improbable or outlying eOect sizes.

· We added a post hoc sensitivity analysis restricting to only placebo-controlled trials.

· The related IPD meta-analysis mentioned in the protocol was published separately (Hayden 2020b).

· We did not investigate the treatment eOect for specific types of exercise and characteristics in this publication due to the extensive amount
of information available and presented; a separate publication presents results of network meta-regression analyses (Hayden 2021b).
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Medical Subject Headings (MeSH)
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